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1.0 Introduction

This Remedial Investigation/Feasibility Study Work Plan (the RI/FS Work Plan) for
the _ake Calumet Cluster Site (Site) has been prepared by ARCADIS G&M, Inc.
(ARCADIS) on behalf of the Lake Calumet Cluster Site Group (Site Group). The
RI/FS Woerk Plan describes the work that will be performed by the Site Group towards
comrpletion of their RIFS obligations under the terms and conditions of the MONTH
2005 Administrative Order by Consent and Settlement Agreement (AOC) and the
Statement of Work (SOW) for the RI/FS at the Lake Calumet Cluster Site.

The Site is located in southeastern Chicago, Illinois, southeast of Lake Calumet and
approximately two (2) miles northeast of Hegewisch, Illinois (Figure 1-1). The Site
consists of the parcels commonly referred to as the Alburn/American Incineration, Inc.,
Site (Alburn Site); the U.S. Drum II Site, the Unnamed Parcel(s) Site; and a portion of
the Paxton Avenue Lagoons site (Paxton Lagoons). The U.S. EPA conducted an
emergency removal at the Paxton Lagoons in 1990, removing 60 drums of hazardous
materials and 2,200 cubic yards of acidic soil. In or about 1992, the Paxton Lagoons
parcel was closed by the Illinois Environmental Protection Agency (Illinois EPA) by
drainage of the lagoons, thermal treatment of selected soils, and construction of an
engineered clay cap over the closed lagoons. IEPA also constructed a pond on the
southern border of the Paxton Lagoons site.

L]

Extensive soil, surface water, and groundwater sampling have been conducted by the
U.S. EPA, the City of Chicago Department of the Environment (CDOE) and the
Illinois EPA at the Cluster Site to determine the extent of contamination. The results
of the sampling were obtained in accordance with data Quality Assurance/Quality
Control (QA/QC) procedures accepted by the U.S. EPA. The past work performed by
the 1J.S. EPA, the CDOE and the Tllinois EPA was considered during development of
this RI/FS Work Plan.

The RI/FS Work Plan describes the additional site characterization activities needed to
supplement the existing Site data in order to define the nature and extent of impacted
media and perform a feasibility study to evaluate a focused list of potential remedial
alternatives. The existing data are considered to have adequately defined the nature
and extent of affected media at the Site for the purpose of evaluating potential remedial
alternatives with the exception of groundwater. ARCADIS has reviewed the previous
site characterization reports and identified a number of groundwater data gaps. The
purpose of this RUFS Work Plan is to supplement the existing groundwater data so that

G:\AprojectuCalumet Cluster\C1001286.000-\C1001286.0004\Final RI_FS Work Plan\Final Rl FS_
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groundwater flow, chemical constituent behavior, and geochemical conditions at the
Site can be evaluated.

The RIF'S Work Plan has been organized into six sections. A brief description of each
of the sectons is provided below:

Section (.0 — Introduction. The introduction addresses the purpose of the RI/FS Work
Plan and the RI/FS Work Plan organization.

Section 2.0 — Background. The background section discusses the location, land use,
and the physical setting of the Site. The background data reviewed includes Site
geology, hydrogeology, and groundwater quality data. It also provides a brief
summary of groundwater monitoring analytical results and identifies data gaps.

Section 3.0 — Remedial Investigation Activities. This section describes the remedial
investigztion tasks to be completed including installation of groundwater monitoring
wells, site topographic survey, and groundwater sampling and analysis.

Sestion 4.0 — Remedial Investigation/Feasibility Study Report. This section describes
the components of the R and FS that will be addressed in the RI/FS Report.

Section 5.0 - Project Organization and Schedule. This section identifies the key
personnel and organizations involved with the Lake Calumet Cluster Site RIFS. This
section also provides a preliminary schedule for the RVFS activities.

Section 6.0 — References. This section lists documents that have been included or
discussed in this report.

The supporting RI/FS documents, including a Field Sampling Plan (FSP), Quality
Assurance Project Plan (QAPP), and a Health and Safety Plan (HSP) are provided as
appendices to this RI/FS Work Plan. In addition, a copy of the SOW has been included
for reference as Appendix A to the RI/FS Work Plan.

2.0 Background
This sec:ion provides a brief summary of Site conditions, Site groundwater, and

ovzrland flow. The information for this section was obtained through a review of Site-
related reports listed in Section 6.0.
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2.1 L.ccation and Land Use

As previously stated, the Site is located in southeastern Chicago, Illinois, southeast of
Lake Calumet and approximately two miles northeast of Hegewisch, Illinois (Figure 1-
1). The Site is approximately 88-acres in size and consists of an aggregation of three
separate parcels and portions of a fourth parcel. The Site as a whole has not been
surveyed, nor have the parcels that make up the Site been surveyed. Accordingly, the
sizz of the Site, and the size of each parcel within the Site, is an estimate.

Thea property is bounded to the west by Land and Lakes #3 Landfill, Paxton II Landfill
to the northwest, Paxton I Landfill to the north, the Norfolk Southern Railroad right-of-
way and Indian Ridge Marsh to the east, and 122™ Street to the south. The boundary
with Paxton I Landfill to the north is not clearly defined by a fence line, differential
land uses, or topographic inclination. A Site Plan is presented on Figure 2-1.

2.2 Physical Setting

The Site occupies approximately 88-acres of topographically level land. The Site
slopes shightly to the east with occasional depressions and swampy areas across the
Sitz. An open water pond previously existed at the Paxton I Landfill site. The pond at
Paxton I has been filled in by the Illinois EPA as part of on ongoing cap construction
prcject north of the Site. A smaller pond is present in the southeastern comer of the
LCCS Site. An access road to the Paxton I and II landfill sites traverses north-south
through the Site from 122™ Street. Vegetation on the Site ranges from sparse weeds
and grasses, with very poor coverage, to very dense, tall Johnson grass in the
northeastern quadrant. The Indian Ridge Marsh is located east of the Site.

2.2.1 Climate

The area climate is characteristic of the northern mid-continent. The National Climate
Data Center has gathered mean temperatures and precipitation data at Chicago’s
Midway Airport and the data is provided on the Midwestern Climate Center website
(Midwestern Climate Center 2000). Based on data collected from 1971 to 2000, the
coldest mean monthly temperature is in January (23.5 °F) and the warmest mean
monthly temperature is in July (75.5 °F). The mean annual temperature is 51 °F. The
average annual precipitation is 38.25 inches.

G:\wprojeciCalumet ClustenCI001286.000-\Cl001286.0004\Final RI_FS Work Plan\Final Rl FS_
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2.2.2 Regional Geology

The Site 1s located within the Chicago/Calumet Lacustrine Plain, which is a glacially
formed, low crescent-shaped flat surface that slopes gently to Lake Michigan which is
located two miles east of the Site. The Lacustrine plain is primarily a wave-scoured
ground moraine with fine lake silts and clays covering the surface in former back-
barrier settings. Prominent depositional features on the plain are sand and gravelly
sand spits, mainland beaches, and beach-ridge/dune complexes. This lowland region
drains into Lake Michigan. The bedrock geology consists of Precambrian-age
crystalline rock overlain by gently dipping Paleozoic sedimentary bedrock units. The
uppermost bedrock consist of eastward gently dipping Silurian dolomite. The bedrock
surface topography is an undulating plain as a result of glacial and some lake erosion in
which scattered steep valleys and low bedrock hills occur. The bedrock is overlain by
approximately 50 to 100 feet of unconsolidated Quaternary-age deposits. The Site is
filled with a dark gray, silty clay till that is correlative to the Wadsworth Foundation.

2.23 Local Geology

Investigative activities indicate the following stratigraphy is present at the Site: the
lowermost unit is composed of gray/brown silty clay with trace fine sand and gravel.
Gray silty sand composed of varying percentages of medium to fine grained sand with
silt exhibiting brown to gray characteristics overlays the silty clay unit. Fill composed
of various and household wastes overlays the silty sand unit. A maximum thickness of
23 feet of fill was encountered during monitoring well installation activities at the Site.
The solid waste found throughout the Site varied from industrial/demolition debris
(i.e., metal pieces, bricks, tires, wood, concrete, cinders, etc.), to household waste (i.e.,
garbage bags newspapers, clothing, shoes, rags, etc.).

2.2.4 Regional Hydrogeology

The: four (4) primary aquifers recognized in the Chicago area are: 1) the Sand and
Gravel Aquifers within the Glacial Drift, 2) the Shallow Bedrock Aquifers mainly
Silurian in age, 3) the Cambrian-Ordovician Aquifer, and 4) the Mt. Simon Aquifer.
The uppermost aquifer system identified in the vicinity of the Site is the Glacial Drift
Aquifer within the Sand and Gravel Aquifer consisting of sands overlaying and
interbedded with glacial till.

Gi\hprojechCalumet Cluster\CI001286.000-\C1001286.0004\Final RI_FS Work Plan\Final RI FS_
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2.25 Local Hydrogeology

Previous investigative reports have suggested that the fill aquifer at the Site is semi-
confined and has a vertical head between one to four feet. The water table is generally
at shallow depths and has been encountered two feet below ground surface (bgs)
during some investigation activities. Groundwater has been inferred to discharge to the
Indian Ridge Marsh to the east and the Big Marsh to the north based on radial contours
constructed by Ecology and Environment (E&E) in their 1999 report.

Additional groundwater elevation contours were constructed as part of the lllinois EPA
grcundwater monitoring activities performed during 2002. The Illinois EPA
monitoring event included wells from the Paxton Il and Land and Lakes Landfill.
Accordingly, a greater number of wells were used to create groundwater contours in
the area surrounding the Site. Groundwater flow direction was shown to be to the east
and southeast within the Site boundaries.

The hydraulic gradient estimated from both sets of contour maps ranges from 0.004
feet per foot (ft/ft) (E&E 1999) to 0.007 ft/ft (Tllinois EPA 2002a). No hydraulic
conductivity tests have been conducted at the Site.

e

2.3  Site Soil

Previous site investigations have been conducted to characterize the nature and extent
of “mpacts to soil and sediment at'the Site (i.e., Alburn, U.S. Drum, and Unnamed
Parcels). These investigations included Phase I, Phase II, and Phase III samplings
conducted by USEPA’s contractor Ecology and Environment, Inc. (E&E), USEPA and
a comprehensive site investigation conducted by Harza Engineering Company in 2001.

Phase I sampling activities were conducted between August and September 1998 by
E&E, USEPA, and IEPA. Sampling included determining the location of site features
and potential sample locations using global positioning systems (GPS), screening metal
concentrations in surface soils using x-ray fluorescence (XRF), and collecting samples
of surface soils, subsurface soils, sediments, surface water, groundwater, and
macroinvertebrates. Access to the Alburn Parcel was not available at that time;
therefore, no samplings were conducted at this area (E&E, 1999).

The geographic locations of site features, including parking lots, roads and fence lines,
and poteatial sample locations were demarcated using GPS and screened using XRF.
Screening was conducted for arsenic, chromium, cobalt, copper, lead, manganese,

G:\AprojectCalumet ClusteACI001286.000-\C1001286.0004\Final RI_FS Work Plan\Final RI FS_
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mercury, molybdenum, nickel, rubidium, strontium, and zinc. Sampling activities
included collection of 84 surface soil samples, 5 subsurface soil sampies, 3
groundwater samples, and 8 surface water, sediment, and macroinvertebrate samples.

Samples were analyzed for total metals, toxicity characteristic leaching procedure
metals (soil only), volatile organic compounds (VOCs), semivolatile organic
compounds (SVOCs), pesticides, PCBs, and pH.

Phase II activities included the installation of twelve monitoring wells by E&E in April
1999. The new wells were completed to depths of 14 to 16 ft bgs except for two
locations, which were completed to 20 ft bgs. The 12 new wells and 6 existing wells
were sarnpled in May 1999 using purge and bail methodology for total metals, VOCs,
SVOCs, pesticides, PCBs, and nitrogen. Field parameters collected included
groundwater temperature, dissolved oxygen, specific conductivity, oxidation-reduction
potential, and pH.

Phase III sampling was performed between May and June 1999 and included the
following: sampling at Alburn to address data gaps from Phase I; obtaining additional
surface and subsurface soil data near areas of elevated concentrations identified during
Phase I; collecting additional surface water and sediment samples at or near Alburn;
and collecting nitrogen data from previous surface water locations. Soil samples
included 39 surface samples, 15 subsurface samples between 2 and 3 ft bgs, and 15
subsurface samples between 4 and 6 ft bgs. Samples were analyzed for total metals,
VOCs, SVOCs, pesticides, PCBs, and pH. Four surface water samples collected from
ponded water in and near Alburn were analyzed for total metals, VOCs, SVOCs,
pesticides, PCBs, and pH. Sixteen surface water samples were collected for nitrogen
analysis (four in Albumn, eight in Indian Ridge Marsh, and four from on-site ponds).
Seven sediment samples in and near Alburn were analyzed for total metals, VOCs,
SVOC:s, pesticides, and PCBs.

Vopg

In 2000, comprehensive site investigation activities were conducted at Alburn, the
Urnamed Parcel, and U.S. Drum and reported in Comprehensive Site Investigation
Revort. The investigation activities consisted of using a backhoe to sample a total of
134 test pits, including 44 test pits in Album, 39 test pits in the Unnamed Parcel, and
51 test pits in U.S. Drum. Two or more soil samples were collected from each of the
134 test pit locations in the three areas. Samples were analyzed for inorganics, VOCs,
SVOCs, pesticides/herbicides, and PCBs. Dioxins were also analyzed in some
locations.

G:\AprojectiCalumet Cluste\C1001286.000-\C1001286.0004\Final Ri_FS Work Plan\Final Rl FS_
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2.4  Site Groundwater

E&E insralled several monitoring wells at the Site (LCO01 through LC07 and LC09
through 1.C13) in April 1999 to supplement an older monitoring network (P01 through
P03) that previously had been installed at the Alburn parcel of the Site and monitoring
well G218 that had been instailed at the U.S. Drum parcel of the Site. Monitoring
wells LCO02 and LC11 were installed with screens completely within native soils.
Monitoring wells LC01, LC03, LC06, LC10, LC13, and P02 were installed with their
screens completely within fill material. The remaining wells (LC04, LC05, LCO07,
LC09, LC12, PO1, P03, and P04) were screened across the fill/native soil interface. No
boring legs are available for monitoring wells P05 and G21S. Three nested couplets
were created as part of the 1999 groundwater investigation using newly installed and
previously existing monitoring wells. These couplets are comprised of PO5/LC07,
LC09/LC10, and LC11/LC12. The approximate locations of these monitoring wells
are shown on Figure 2-2. A summary of monitoring well locations, depths, and
screened intervals can be found in Table 2-1.

Additional monitoring wells appear to be located in areas surrounding the Site (Illinois
EPA 2002a) including well cluster G218 and G21D north of the U.S. Drum parcel,
Monitoring Well G22D near P01, G26D north of the U.S. Drum parcel and G130B
located north of the Alburn parcel. The locations of these wells are also shown on
Figure 2-2. In addition, several monitoring wells are located upgradient of the Site on
the Land and Lakes site (not shown on Figure 2-2).

2.4.1 Groundwater Monitoring Activities

Three Geoprobe® water samples were collected in 1998 by E&E. The locations of the
Geoprobe® samples (GW1-GW?3) are shown on Figure 2-2. A total of 18 monitoring
wells (P01 through P05, LCO1 through LC07, LC09 through LC13, and G21S) were
subsequently sampled by E&E in 1999. The Illinois EPA performed an additional
groundwater sampling event in 2002 sampling many of the same wells that had been
sarapled in 1999, as well as a number of off-site wells. Table 2-2 summarizes the
laboratory analytical results for volatile organic compounds (VOCs) for the prior
groundwater sampling events.

2.4.2 Groundwater-Surface Water Interaction

Roadcap et. al. (1999) has reported that the interaction between groundwater at the Site
and the ad)acent wetlands is complicated due to the extreme heterogeneity of the fill

G:\AprojectCalumet Cluster\C1001286.000-\C1001286.0004\Final RI_FS Work Plan\Final Rl FS_
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material that is present. Roadcap et. al. (1999) reported that studies performed in the
area surrounding Indian Ridge Marsh showed that macropore systems have developed
within the fill that appear to have a hydraulic conductivity greater than that of the
surrounding fill and underlying deposits. These preferential pathways were shown to
manifest in Indian Ridge Marsh as springs regularly spaced 12 to 20 meters apart.
Flow in the springs increased between six and 16 hours after a storm event.

Discharge into Indian Ridge Marsh from groundwater was observed during a period
where water in the Marsh pools was frozen (Roadcap 1999). Areas along the bank that
were free of ice or covered by thinner layers of ice were reported as areas where the
discharge of warmer groundwater was occurring. The main area of groundwater
inflow was along the middle third of the western property boundary of the north pool
(between 118" and 120™ Streets if they existed). Figure 2-1 provides the locations of
the area streets if they existed.

Su-face water sampling was conducted in Indian Ridge Marsh along the eastern site
boundary to determine whether this area is impacted by groundwater discharge. A
summary of the results of laboratory analysis for VOCs for surface water samples
collectec. from Indian Ridge Marsh is provided in Table 2-3. The locations of the
surface water samples (SW01-SW11 and SW18-SW19) are shown on Figure 2-2.

2.4 Overland Flow

Three culverts are reportedly located beneath the railroad tracks approximately one
blcck north of 116™ Street (Roadcap et. al. 1999). These culverts carry runoff from an
on-site drainage area estimated to be roughly 13-acres in size. Flow from the culverts
was measured to exceed five cubic feet per second (cfs) during large storm events.

The Hlinois EPA (2001) reported overland flow from the U.S. Drum parcel occurred to
the east towards a drainage ditch that runs adjacent to the railroad tracks. The water in
the ditch was reported to flow through a pipe into the Indian Ridge Marsh. The
location of the pipes was not identified in the report. In a separate document, the
Ilinois EPA (2001) stated that field observation of the Alburn parcel indicated storm
water runoff would discharge from the Site’s northeastern corner to a drainage ditch
that runs along the southemn side of 119™ Street.
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3.0 Site Characterization Tasks

The Site characterization tasks included in this RI/FS Work Plan were developed based
on a review of the currently available data. Based on this review, the additional data
and evaluation required to define the nature and extent of impacted media at the Lake
Calumet Cluster Site have been identified. Additional site investigation is necessary to
further characterize existing groundwater conditions at the Site. Several groundwater
flow directions have been suggested at the Site. Radial groundwater flow was
suggested by E&E in its 1999 report. In the 1999 report, E&E depicted groundwater
flow towards the Indian Ridge Marsh (east) and the Big Marsh (north). Additional
groundwater elevations contours were constructed in 2002 by the Illinois EPA using a
greater number of wells (Illinois EPA 2002a). Groundwater flow direction was shown
to »e to the east and southeast within the Site boundaries. Accordingly, three potential
groundwater flow directions have been indicated within the Site boundaries.

This section of the RI/FS Work Plan includes a description of the number, types, and
locations of samples to be collected. The RVFS Work Plan includes a data review and
collection program to accomplish the following site investigation activities:

®»  Data Gap Identification;

® Moritoring well installation;

= Moritoring well elevation survey;
. -Groundwater monitoring; |

»  Hydraulic testing; and

®  Test trench groundwater sampling

The Site Characterization tasks described below will be performed in accordance with
the FSP (see Appendix B), the QAPP (see Appendix C) and the HSP (see Appendix
D). This section of the RI/FS Work Plan includes a description of the number, types,
and locations of samples to be collected.

3.1 Data Gap Identification

As discussed in Section 2.3, Site groundwater data as presented in the EE 1999,
Harza 2001, and Ilinois EPA 2001 Reports was reviewed during development of this
RI'FS Work Plan to determine data gaps in the existing groundwater data set.
AFR.CADIS identified gaps or areas for further study in the groundwater flow behavior
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analysis and constituent behavior and biochemical condition analysis of on-Site
groundwater. In addition to conducting the additional groundwater investigations,
described in this RI/FS Work Plan new groundwater data from other sources, if
available, will be reviewed and incorporated into the site characterization tasks as
appropriate.

3.2  Monitoring Well Installation

Eight new groundwater monitoring wells and one piezometer will be installed to
supplement the current monitoring well network at the Site. The objective of the
additional monitoring wells is to refine groundwater flow direction information,
evaluate natural attenuation rates within the surficial water bearing zone, and assess
groundwater conditions along the south-southeast Site boundary. A minimum of three
points along the groundwater flow path are required to complete the degradation rate
analysis. Three proposed monitoring well locations (LC14, LC15 and LC16) were
selected to ensure three points exist along each of the three potential flow paths. The
ex:sting and proposed wells will form three transects, each located along a potential
groundwater flow direction. One new monitoring well (LC17) also will be installed
upgradient of the Site to assess upgradient groundwater quality and potential influence
of off-Site groundwater on groundwater conditions. Four proposed monitoring well
locations (LC18, LC19, LC20 and LC21) were selected to assess groundwater along
the south-southeastern Site boundary. A piezometer (PZ01) will also be installed in the
southwestern portion of the Site to provide groundwater elevation information. The
proposed monitoring well locations, the locations of existing monitoring wells to be
included in the R1, and potential groundwater flow directions are shown on Figure 2-3.

The first transect will follow the potential northeasterly flow direction and will be
comprised of monitoring wells LC07, P02, and proposed well LC14 to be installed as
the down gradient point of the northeastern transect. The second transect (to follow the
potential easterly groumdwater flow direction) will be comprised of monitoring wells
LC07, LC10, and proposed well LC15. Monitoring well LC12 may also be used
within the second transect once a groundwater gradient and flow path direction have
been verified in this portion of the Site. The third transect will evaluate the potential
southeasterly component of groundwater flow. This transect will be comprised of
LC07, proposed well LC16, and LCO4.

Ore monitoring well (LC17) will be installed upgradiant of the Site west of the Paxton
Lagoons. The objective of the off-Site monitoring well is to assess upgradient
groundwater quality and potential influence of off-Site groundwater on groundwater
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conditions. This well will be screened in the surficial water bearing zone. Four
monitoring wells (LC18 to LC21) will be installed along the south-southeastern Site
boundary in order to assess groundwater conditions in the southern portion of the Site.
One piezometer (PZ01) will be located in the southwestern portion of the Site for
groundwater elevation data.

In addition to the installation of the proposed monitoring welis, an inventory of the
existing monitoring well network will be conducted to verify the integrity of the
existing monitoring wells and determine if any of the wells should be redeveloped
before they are sampled. The existing well inventory will include monitoring wells
P01, P02, P04, P05, 1.C07, LC10, LC12, and LC04. Replacement wells will be
installed if any damaged wells that are identified are determined to be necessary to
meet the objectives of the RI/FS Work Plan. The existing fencing at the Site will also
be inspected during the inventory of the existing monitoring well network,. The
Responcents will continuously maintain the fence that is currently in place on a portion
of the Site, and will install fencing in additional areas as needed to secure the Site.

3.3 Monitoring Well Elevation Survey

A Site survey incorporating the monitoring wells and piezometer (PZ01) shown on
Figure 2-3, including top of casing elevation, ground surface elevation will be
performed following completion of the monitoring well installation task.

3.4  Groundwater Monitoring

Groundwater samples for chemical analysis will be collect from twelve (12) on-Site
monitoring wells (P02, LC04, LC07, LC10, LC12,LC14,LC15, LC16, LC18, LC19,
LC20 and LC21) and one (1) off-Site monitoring well (LC17) to determine constituent
behavior and biogeochemical conditions within the proposed groundwater flow
transects. Groundwater samples will be analyzed for low flow parameters, VOCs, light
gases, and inorganic parameters. Low flow parameters will include dissolved oxygen,
pH, conductivity, temperature, and oxidation-reduction potential. Light gases include
methane, ethane, and ethene. Inorganic parameters will include nitrate, total and
dissolved iron, sulfate, sulfide, ammonium, total suspended solids (TSS), and total
Target Analyte List (TAL) metals. Groundwater samples will also be collected from
the proposed piezometer (PZ01) and analyzed for the same list of parameters identified
above for the identified monitoring well network.
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The: Site groundwater monitoring will occur in a single groundwater monitoring event.
Prior {o groundwater sampling, a contemporanecus round of groundwater elevation
measurernents will be collected from all existing, new or replacement monitoring wells
and the new piezometer at the Site. The Respondents and U.S. EPA recognize that a
single round of groundwater sampling may not provide sufficient information
regarding the extent and fate of constituents in groundwater. The Respondents will
address the data gap with supplemental monitoring to adequately characterize site
groundwater, as necessary.

3.5 Hydraulic Testing

An accurate estimate of the groundwater velocity is necessary to analyze Site data for
natural attenuation processes and to design and implement enhancements to expedite
degradation rates, if necessary. In order to estimate the hydraulic conductivity of the
fill. silty-sand and sandy surficial geologic material at the Site, hydraulic conductivity
tests will be conducted. In-situ hydraulic conductivity (slug) tests will be conducted at
new and existing wells to estimate the hydraulic conductivity of the geologic materials
adjacent 1o the screened interval of the wells.

Slug tests measure the hydraulic response of the geologic materials adjacent to the
screened interval of the well to a near-instantaneous withdrawal event. Slug-in/slug-out
or repeat slug out (for water table wells) will be performed at each well. Each test will
use a slug consisting of a five-foot long, Y2-inch diameter solid plastic cylinder. A
slug-in test will be performed by rapidly lowering the slug, causing a near-
instantaneous rising of the water level. Water level and elapsed time will be recorded
on a log-scale using a Hermit™ data logger and pressure transducer during the
equilibration of the water level. A slug-out test will be performed by rapidly raising
the slug cut of the well, causing a lowering of the water table, and allowing the water
level to equilibrate to static conditions. Water level and elapsed time will be recorded
on a log-scale using a Hermit™ data logger and pressure transducer during the
recovery of the water level to pretest levels.

3.6 Test Trench Groundwater Sampling

In order to assess groundwater quality at the interface between the Site and the Indian
Ridge Marsh, one groundwater sample (LCTO1) will be collected from an open test
trerich. The trench will be approximately ten feet long, two feet wide, and five feet
deep. The trench will be dug along the northeast boundary of the Site at the
approximate location shown on Figure 2-3. The water sample collected from the

G:\Mproject Calumet Cluste\CI001286.000-\C1001286.0004\Final RI_FS Work Plan\Final RI FS_
epal11042005).doc



Wy

Lake Calumet Cluster Site

Final RI/FS Work Plan

ARCADIS

November 2005

trench will be analyzed for VOCs, light gases, and inorganic parameters. Inorganic
parameters include nitrate, total and dissolved iron, sulfate, sulfide, ammonium, TSS,
and total TAL metals.

Tasks to be conducted after Site characterization has been completed include:

=  Remedial Investigation Report (see Section 4.0);

* Bascline Human Health and Ecological Risk Assessments (see Sections 4.1 and
4.2); and

®  Feasibility Study (see Section 6.0).
Ttese tasks are discussed in greater detail in the following sections.
4.0 Remedial Investigation Report

At the conclusion of the RI activities at the Site, a comprehensive RI report will be
prepared to present and evaluate the existing and supplemental site characterization
dara collected under this R/FS Work Plan. The RI Report will be prepared in
compliance with requirements and guidance for RI/FS studies and reports, including
but not limited to U.S. Environmental Protection Agency (U.S. EPA) Superfund
Guidance for Conducting Remedial Investigations and Feasibility Studies Under
CERCLA (USEPA 1988) (RUFS Guidance), and other guidance that the U.S. EPA uses
in conducting or submitting deliverables for a RUFS, as appropriate. The RI Report
will include a summary of available historical data, a discussion of the RI site
characterization activities outlined in Section 3.0 of this RI/FS Work Plan, the results
of the R activities, a Human Health Risk Assessment (HHRA), and an Ecological Risk
Assessment (ERA). A tentative outline for the RI Report is provided in the SOW (see
Appendix A). Additional details regarding the HHRA and ERA components are
provided below.

4.1 Human Health Risk Assessment

This HHRA will be conducted in accordance with U.S. EPA and Illinois EPA guidance
including:

»  Risk Assessment Guidance for Superfund (RAGS) - Parts A, D, and E (USEPA
1989, 1998a, 2004);

G:\WprojectCalumet Cluster\C1001286.000-\C1001286.0004\Final RI_FS Work Plan\Final Rl FS_
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*  Supplemental Guidance to RAGS: Calculating the Concentration Term (USEPA
1992a);

*  The Lognormal Distribution in Environmental Applications (USEPA 1997a);
= Exposure Factors Handbook (USEPA 1997b); and

®  Tiered Approach to Corrective Action Objectives (TACO), Ill. Adm. Code Title
35, Part 742,

Censistent with guidance developed by U.S. EPA (1989), the HHRA will include the
following basic components: hazard identification, exposure assessment, toxicity
assessment, and risk characterization. Hazard identification includes the analysis of
relevant Site data and the identification of constituents of potential concern (COPCs).
The exposure assessment identifies exposed populations and potential exposure
pathways, estimates exposure point concentrations, and calculates doses for each
pahway. The toxicity assessment provides a compilation of quantitative and
qualitative toxicity information about each COPC and identifies toxicity values
descriptive of the dose-response relationships. Finally, the risk characterization
estimates and summarized the cancer risks and noncancer hazards for each exposure
parhway and population. In addition, the HHRA will describe the degree of certainty
and conservatism associated with each component of the HHRA.

4.2 Ecological Risk Assessment

The purpdse of the ERA will be to evaluate potential risks associated with exposure of
aquatic biota and representative wildlife receptors to chemicals in surface soil, surface
water, sediment, and biota on or adjacent to the Site. As such, it will provide a baseline
evaluation of the nature and geographical extent of the possible ecological risks, based
on current knowledge of environmental conditions, chemicals of interest, and
ecological receptors in the study area.

The objectives of the ERA will be to:

»  Identify chemicals in environmental media (surface soil, surface water, sediment,
and hiota tissue) that may pose a significant risk of adverse effects to ecological
receptors (chemicals of potential ecological concern or COPECs);

*  Identify potentially exposed receptors of interest (ROIs) and potentially complete
expcsure pathways to COPECs in environmental media.
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®  Assess and quantify the potential risks associated with each complete exposure
pathway for representative ROIs; and

®  Summarize the nature and spatial extent of possible risks to ROIs.
The ERA will follow relevant USEPA guidance, including:

2 Framework for Ecological Risk Assessment (USEPA 1992b);

® Ecological Risk Assessment Guidance for Superfund: Process for Designing and
Conducting Ecological Risk Assessments (USEPA 1997¢); and

®  Guidelines for Ecological Risk Assessment (USEPA 1998b).

Consistent with the conceptual framework for ERA developed by USEPA (1992c), the
EFA will be organized into three major components: problem formulation, analysis
(exposure characterization and effects characterization), and risk characterization:

= Problem formulation is a process to define the specific issues addressed in the
ERA. It describes: a) ecological resources at the Site; b) representative ROISs,
COPECs, and complete exposure pathways; ¢) a conceptual site model that
establishes the exposure pathways that will be evaluated in the ERA and defines
the relationships among endpoints; and d) assessment and measurement endpoints
specifying the goals of the ERA.

" Analysis will inclade: &) exposure characterization, which quantifies the
concentrations or doses of COPECs that ROIs might contact via each identified
exposure pathway based on measured concentrations of COPECs; and b) effects
characterization, which quantifies the concentrations or doses of COPECs that
might be associated with adverse effects in ROIs.

®  Risk characterization is the integration of the exposure and effects information to
identify the nature and spatial extent of potential risks, if any. The quantitative
results of the risk estimation process will be considered in light of site-specific
considerations and uncertainties in the exposure and effects assessments.

Collectively, these components of the ERA are intended to provide a scientifically
sound fremework to support environmental management decisions. Using this
framework, the ERA will evaluate the nature and spatial extent of possible ecological
effects based on current knowledge of environmental conditions at the Site.
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5.0 Treatability Studies

No treatability studies are proposed in this Work Plan, and as such there are currently
no data requirements for treatability studies. As stated in Task 4 of the SOW, "If
determired to be necessary by U.S. EPA or the Respondents, treatability testing will be
performed by the Respondents to evaluate a specific remedial approach of technology
provided for in the FS”. If, using the above-described mechanism, it is determined that
onz or more treatability studies will be undertaken, a literature review will be
conducted first to gather information on performance, relative costs, applicability,
treatment efficiencies, operation and maintenance (O&M) requirements and
implementability of any candidate technology.

If practical candidate technologies have not been demonstrated, or cannot be
adequately evaluated for this Site on the basis of available information, a Treatability
Study Work Plan would then be prepared for U.S. EPA review and approval. If
necessary, candidate technologies for a treatability studies program will be identified in
a Candidlare Technologies and Testing Needs Technical Memorandum that will be
prepared following submittal of the draft RI Report. to U.S. EPA. The list of candidate
technologies will cover the range of technologies required for altematives analysis.
The specific data requirements for the treatability testing program, if required would be
refined during Site characterization and the development and screening of remedial
alternatives.

6.0 Feasibility Study Report

Upon completion of the RI Report, a FS will be conducted in order to develop and
screen an appropriate range of remedial alternatives which incorporate the findings of
the RI Report including the HHRA and ERA. The FS Report will also provide
information necessary for the U.S. EPA to prepare relevant sections of the Record of
Decision (ROD) for the Site. The information required is outlined in Chapters 6 and 9
of U.S. EPA’s A Guide to Preparing Superfund Proposed Plans, Records of Decisions,
and Other Remedy Selection Decision Documents (USEPA 1999). A tentative outline
for the FS Report is provided in the SOW (Appendix A).
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7.0 Project Organization and Schedule
7.1 Project Organization

The section describes project organization, responsibilities of the project team,
progress reports, and schedule.

The organizational structure of the project is shown on Figure 5-1 and is as follows:

U.S. EPA Project Coordinator: Kyle Rogers of the Superfund Division, Region 5 is
the designated U.S.EPA Project Coordinator. The U.S.EPA Project Coordinator also
has the authority of the Remedial Project Manager (RPM) and On-Scene Coordinator
(OSC) as provided by the National Contingency Plan (NCP).

RIFS Project Manager: ARCADIS

ARCADIS shall serve as the RUFS Project Manager. As Project Manager, ARCADIS
has the overall responsibility for implementing the RI/FS Work Plan.

7.2  Responsibilities of Project Team
The key ARCADIS project personnel and their responsibilities are as follows:

Project Manager: Jack Kratzmeyer

® Management of ARCADIS project team;

= Meetings with Site Group and U.S. EPA;

=  Coordination of technical task leaders;

& Data evaluation;

»  Preparation and review of Work Plan and related plans; and

»  Technical representation of project activities.

Technical Task Managers

The ARCADIS technical task leaders are responsible for the task-specific aspects of
the RI/FS Work Plan and related plans. The task leaders report to the project manager.
The task 'eaders are as follows:
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Health end Safety Mija Coppola
Project Engineering Darren Quillen
Hydrogeology Todd O’Brien
Risk Assessment Miranda Henning
Database TBD

7.3  Progress Reports

In accordance with Task 6 of the SOW, monthly progress reports will be submitted to
U.S. EPA by the 15th day of the following month during periods of active field
activities. These reports will include the following information:

® A description of any significant developments during the preceding period;

®  Results of sampling and tests and all other data received, or reference other
submittals if the results and data were submitted under separate cover (the progress
repcrt will note that the data are unreviewed and unvalidated and therefore
considered to be preliminary);

= A description and schedule for the work planned for the next reporting period; and

® A description of all problems encountered, any anticipated problems, any actual or
anticipated delays, and solutions developed and implemented to address any actual
or anticipated problems or delays.

7.4  Schedule

A tentative schedule for tasks associated with the RI/FS is outlined below
RIREPORT: The RI Report, including HHRA and ERA, is due 120 calendar days
following the receipt of analytical data following completion of the last field sampling

event under the RUFS Work Plan.

FS_REPORT: The FS Report, including Remedial Action Objectives and Comparative
of Analysis Alternatives, is due within 90 days of U.S. EPA’s approval of the RI
Report.
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MONTHLY PROGRESS REPORTS: On the 15™ day of each month or the first
business day after the 15" of the month, monthly progress reports shall be submitted to
the U.S. EPA
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Table 2-1.  Existing Monitoring Well Construction Information
Lake Calumet Cluster Site, Chicago, lllinois

N,
e o Locaion Complenon PP Lover Seeened Un
(ft bgs)

~Co1 22-Apr-99 N of Paxton [ 16 5 15 Shallow Fill

1.C02 23-Apr-99 N of US Drum 16 4 14 Shallow Sand/Silt Clay

L.CO03 23-Apr-99 N of US Drum 15 4.5 14.5  Shallow Fill

1.Co4 21-Apr-99 US Drum 16 5 15 Shallow Fill

1.C-05 26-Apr-99 US Drum 16 5 15 Shallow Fill

L.C06 26-Apr-99 US Drum 15 5 15 Shallow Fill

L.C07 21-Apr-99 Alburmn 14 4 14 Shallow Fill

L.CO9 20-Apr-99 Alburn 20 15 20 Shallow Fill

LCI10 20-Apr-99 Alburn 15 5 15 Shallow Fill

LCI1 19-Apr-99 US Drum 20 14 19 Shallow Sand/Silt Clay
b LCI2 20-Apr-99  US Drum 15 5 15 Shallow Sand/Silt Clay

LCI3 21-Apr-99 Unnamed Parcel 16 5 15 Shallow Fill

PO 02-Oct-90 Album 20.5 10.4 19.8  Shallow Fill

poz 03-Oct-90 Album 20.5 10.5 20 Shallow Fill

P03 04-Oct-90 Album 24.5 14.9 23.9  Shallow Fill

P04 05-Oct-90 Alburn 20.5 10.0 19.6  Shallow Sand/Silt Clay

P35 --- Album - --- --- No Boring Log

G218 - US Drum - --- - No Boring Log

G21D --- US Drum - --- -- No Boring Log

22D -—- Alburn 48 - -- Lower Sand
G26D - N of US Drum 40 --- == Lower Sand
G120B --- N of Album 118 --- - Bedrock

Ly

e No data available
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Table 2-2. Groundwater Analytical Results - Volatile Organic Compounds
T ake Calumet Cluster Site, Chicags, Hlinosis
: 1,1- cis-1,2- — 4-Methyl-2-
v Butanons Tr chls yl-2- ) ..
Date Well 1D ‘ln).'I Cl'ﬂoro M?thyl.cne Acewne Dichioro  ichlorp 2-Bungne Tri chloro Benzene  Pentauone oo 2 €M™ luene Chioro Eihyl Sivie vieles
Chloride cliane Chloride (MEK) cilicue ethene Hene benzene benz oiyene Aylelles
ethane ethene (MIBKY enzer ehe
ug/L ug/L ug/L ug/L uy/L ug/L ug/L uy/L ug’L ug/L ug/L uy/L ug’L
Alburn
1-Sep-98 GW-2+ NE NE NE NE NE NE NE NE 8 NE NE NE NE NE NI NE
10-May-99  p-01 <10 <10 13] 19J <10 <10 <10 <10 55) <10 <10 2] 6] 1] 10 12
10-May-99  P-02 <100 <100 170J <100 <100 <100 <100 <100 951] 310 <100 1,600 170 550 <100 31,000
10-May-99  P-03 <10 <10 177 24 <10 <10 <10 <10 14 <10 <10 <10 3] <10 <10 <10
10-May-99 P-04 <10 <10 19] <10 <10 <10 <10 <10 68 <iQ <10 <10 7} <10 <10 <10
10-May-99  P-05 <10 <10 <10 19) <10 <10 <10 <10 651 <10 <10 <10 <10 7] 2} 4]
10-May-99 LC-07 <2,000 <2,000 <2,000 <2,000 <2,000 <2,000 <2,000 <2,000 2,400) <2,000 <2,000 38,000J <2,000 5,800 ) ~12.000 18,000 )
30-Jul-04 LC-07 Not sampled - not accessible
10-May-99  LC-09 <10 <10 <10 32 <10 <10 <10 <10 6l <10 73 <10 <10 1 <10 360
30-Jul-04 LC-09 <2 10 <5 <10 <2 <2 <5 <2 6.9 <2 <2 <2 6.6 2.5 ~2 16
10-May-99  LC-10 <10 <10 <10 271 <10 <10 <10 <10 7] <10 <0 7) 6) 1) ‘10 63 )
30-Jul-04 LC-10 <2 10 <5 <10 <2 <2 <5 <2 7.6 <2 <2 <2 12 <2 ) 2
U.S. Drum
1-Sep-98 GW-1* NE NE NE NE NE NE NE NE 6 NE NE NE NE NE NE NE
1-Sep-98 GW-3* NE NE NE NE NE NE NE NE 6 NE NE NE NE NE NE NE
10-May-99 G218 <10 <10 <10 <10 <10 <10 <10 <10 21 <10 <10 11 13 <10 <10 <10
10-May-99  LC-04 <10 <10 <10 <10 <i0 <10 <10 <10 1] <10 <10 <10 621 <10 ~10 1)
30-Jul-04  LC-04 <2 <2 <5 <10 <2 <2 <5 <2 6.6 <2 <2 <2 110 <2 < <2
10-May-99  LC-05 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
30-Jul-04  LC-05 <2 <2 <5 <10 <2 <2 <5 <2 <2 <2 <2 <2 <2 <2 <2 <2
10-May-99  LC-06 <10 <10 <10 <10 <tQ <10 <10 <10 26} <10 <10 <10 9) <10 10 6)
30-Jul-04 LC-06 <2 10 <5 <10 <2 <2 <2 <? 6.9 <2 <2 22 6.G 2.5 ~2 io
10-May-99 LC-11 <10 <10 <10 <10 <10 <10 <10 <10 27) <10 <10 <10 2] <10 <10 <10
30-Jul-04  LC-11 <2 <2 <5 <10 <2 <2 <5 <2 24 <2 <2 <2 8 <2 "2 22
10-May-9%  LC-12 <25 <25 <25 <25 <25 <25 <25 <25 723 <25 <25 3} <25 B3 25 sl
30-Jul-04  LC-12 2 <2 24] <10 < <« <5 <2 30 76 < 8 4 7.4 <2 38
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RLIU
um‘

Table 2-2. Groundwater Analytical Results - Volatile Organic Compounds
T ale Calimet Cluctas Qe Mhicoos e ot
ake Calumet Cluster Site, Chicage, Mhcois
) Lo cisl2- L " 4-Methyl2-
Vinyl Chloro Methylene . Koo - . . e
Data Well D Chlor?i,de cthane (‘hln):-idr Acetone incntoro  ihchioro d Benzene  Pentanone tewra chiorn Toluene hloro Ebyt Siyiene Kyicnes
’ i ethane cthene cthene (MIBK) ethene beuzene  benzenc
ug/L ug/L ug/lL ug/L ug/l ug/L ug/L ug/L ug/L ug/L ug/L uy/L ugrl
10-May-99  1-03 <10 20 <19 <i0 «<i0 <10 <lU <10 9] <10 <10 210 31 <10 10 <10
31-Jul-02 LC-03 < 23 < <10 <2 <2 <5 <2 4.4 <2 <2 <2 3.1 <2 2 <2
31-Jul-02 LC-03 <2 22 <5 <10 <2 <2 < <2 44 <2 <2 2 3 <2 -2 .2
31-Jul-02 G26D <2 <2 <5 <10 <2 <2 <5 <2 <2 <2 <2 <2 <2 <2 ~2 2
Unnamed Parcel
10-May-99  LC-13 <10 8] <10 23} <10 <10 <10 <10 52) <10 <10 13) 8 71 Y 721
30-Jul-04 LC-13 <2 - <5 <10 <2 <2 <2 <2 54 <2 <2 <2 9 <2 -2 -2
North of Paxton |
10-May-99  LC-01 84J 190 22,000 5,000 1,400 750 3,600 270 73] 390J 130 3,700 <100 240 100 9060
31-Jul-02 LC-01 32 290 310 9,200 50 4 7,500 25 72 1,300 <2 1,800 <2 350 ~2 1,400
31-Jul-02 LC-01 31 410 490 9,300 54 4 7,300 29 73 1,800 <2 2,000 <2 460 <2 1.800
North of US Drum
10-May-99  LC-02 <10 <10 <10 <10 <10 3 <10 <10 9 <10 <10 <10 <10 <10 <10 2
3t-Jul-04 LC02 <2 <2 <5 <10 <2 <2 <5 <2 <2 <2 <2 <2 <2 <2 <2 <2
‘Notes:
. Geoprobe samples
Only compounds with detections listed
ugll micrograms per liter
J Value is an estimated quantity
B Value is between the instrument detection limit and the contract required deiction limix.
— Not available
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Table 2-3. Summary of Off-site and Downgradient Surface Water Analytical Results

Volatile Organic Compounds
Lake Calumet Cluster Site

Date Well ID 2_?&;;;0;18 Acetone l\ée}:]lg;lg;e Toluene Xylenes

ug/L ug/L ug/L ug/L ug/L

Area of observed groundwater discharge east of LCCS Site

I-5ep-98 SWO08 <10 7] 1] <10 <10

1-Sep-98 SwWo07 <10 <10 3] <10 <10

1-Sep-98 SWo6 <10 <10 <10 2] 1]

1-Sep-98 SWO05 <10 <10 <10 <i0 <10

Kemaining area located downgradient of LCCS estimated groundwater flow

1-Sep-98 SW04 <10 <10 1] 1] 17

1-Sep-98 SwWo3 <10 <10 2] 2] 2]

1-Sep-98 Swo2 <10 <10 61 <10 <10

1-Sep-98 SW19 <10 <10 <10 <10 <10

1-Sep-98 Swao1 <10 <10 <10 <10 <10

1-Sep-98 SW-18 <10 1017 <10 <10 <10

Area located downgradient of Paxton [ estimated groundwater flow

1-Sep-98 SW09 2] 14 3] <10 <10

1-Sep-98 SW10 <10 37 27 <10 <10

1-Sep-98 SwWil1 <10 <10 2] <10 <10

Notes:

Only compounds with detections listed

ug/L micrograms per liter

J Value is an estimated quantity

G:\Aproject\Calumet Chister\C1001286.000-'C1001286.0002\Data Gap SOW\Tables\T3 - SW Analytical.xls
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1. Introduction

The purpose of this Sampling and Analysis Plan (SAP) is to present the field
procedures that will be used during the remedial investigation/feasibility (RI/FS) study
at the Lake Calumet Cluster Site located in Chicago, Illinois (the Site). This SAP
covers the following RI field activities:

* Install eight monitoring wells and one piezometer to verify hydraulic gradient and
flow direction.

* Conduct an elevation survey, including top of casing elevation and ground surface
elevation of monitoring wells.

*  Sample the eight new monitoring wells, the new piezometer, and five of the
existing monitoring wells.

* Conduct hydraulic conductivity testing (slug testing) of the fill, silty-sand and
sandy surficial geologic material at the Site.

" Collect one groundwater sample from a test trench placed at the interface of the
Site and the Indian Ridge Marsh.

The rational for collecting samples in select areas is presented in Table B-1. Table B-2
summarizes the field and analytical parameters for each sample matrix.

The SAP is derived from field sampling protocols that are based on technically sound,
standard practices such as those published in "Handbook for Sampling and
Preservation of Water and Wastewater," U.S. EPA, 1982, "RCRA Ground-Water
Monitoring Technical Enforcement Guidance Document," U.S. EPA, and Standard
Operating Procedures (SOPs) developed by ARCADIS G&M (ARCADIS). The SAP
protocols were developed to ensure that the RI field procedures are of uniform and
high quality. The proper use of the SOPs developed by ARCADIS is outlined in T100
“SOP Control and Use” {Attachment B-1).

11 Sampling Team Responsibilities

The project team members were selected because of their experience in the following
areas:

» Technical expertise in preparing National Contingency Plan (NCP)-compliant
feasibility studies, including development and screening of altemnatives, cost
sstimating, and evaluating remedial technologies.

G:\AprojectCalumet ClusterCI001286.000-\CI001286.0004\Final RI_FS Work Plan\Final App B
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* Familiarity and previous experience at the Site.
" Technical expertise in groundwater remedial technologies.

Thus project will be managed in accordance with the organization chart presented in
Figure B-1. This hierarchy will be used to ensure that all team members are familiar
with their expected roles in completing a specific assignment. The management
responsibilities are described below:

Project Manager — Jack Kratzmeyer

* Management of ARCADIS project team,;

* Meetings with Respondants and U.S. EPA;

*  Coordination of technical task leaders;

*  Data evaluation;

®  Preparation and review of Work Plan and related plans; and

* Technical representation of project activities.

Technical Task Managers

The ARCADIS technical task leaders are responsible for the task-specific aspects of
the RI/FS Work Plan and related plans. The task leaders report to the project manager.
The task leaders are as follows:

Health and Safety Mija Coppola
Project Engineering Darren Quillen
Hydrogeology TBD

Risk Assessment Miranda Henning
Database TBD

1.2  Site and Project Description

The reader is referred to Section 2.0 (Background) of the Remedial Investigation/
Feasibility Study Work Plan (RI/FS Work Plan) for a description of the Site and a
summary of the pertinent site background and operating history. This plan specifically
addresses the field sampling procedures that will be followed during RI field
investigations at the Site.

G:\Aproject Calumet Cluste\C1001286.000-\C1001286.0004\Final RI_FS Work Plan\Final App B
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2. Sampling Program, Procedures, and Equipment
21 Installation of Monitoring Wells

The new wells associated with the RI will be installed using hollow stem auger drilling
methods (ASTM Method D1452, Attachment A-2) and standard split-barre]l sampling
techniques. Prior to initiating drilling and between each borehole, the auger flights,
drill rig, and all downhole equipment will be decontaminated with a pressurized steam
cleaner.

2.1.1 Well Construction

A total of nine (9) monitoring wells (total includes proposed piezometer PZ01) are
expected to be installed as part of the RI. This total includes eight on-Site monitoring
wells and one off-Site monitoring well.

The existing and new well locations are shown on Figures B-2 and B-3. The well
installations will be performed using a truck-mounted drill rig and hollow-stem augers.
The monitoring wells will be installed by a qualified drilling subcontractor, under the
supervision of an ARCADIS geologist. Continuous soil samples will be collected from
the unsaturated zone in each of the soil borings. The soil samples will be screened in
the field for visual signs of contamination. During drilling operations, the lithology of
the soil samples will be classified in accordance with the Unified Soil Classification
System (ASTM D2487). Refer to ARCADIS SOP T116 “Borehole Soil Logging”
(Attachment B-1).

The SOP for well installation operations is provided in Attachment B-1, “T105-
Montoring Well Installation Unconsolidated Formation”. All downhole equipment
will be steam cleaned between each location and sampling equipment will be
decontaminated with a non-sudsing detergent and rinsed with distilled water between
each sample interval. Each well will be developed by overpumping and surging (surge
block or air lift), to remove a minimum of ten well volumes or until water clarity is
achieved. All soil cuttings, development fluid, and decontamination water will be
drummed for subsequent characterization and disposal, as appropriate.

In addition to developing the new monitoring wells, ARCADIS will conduct a survey
of the existing monitoring wells to verify their integrity and determine if any of the
wells should be redeveloped. If it is determined the wells require redevelopment, they

G:\Aprojeci\Calumet ClustenC1001286.000-\C1001286.0004\Final Rl_FS Work Plan\Final App B
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will be redeveloped by overpumping and surging (surge block or air lift), to remove a
minimum of ten well volumes or until water clarity is achieved.

22  Site Topographic Survey

The Site topographic survey will address RI monitoring well locations. The
monitoring well locations will be surveyed relative site datum to be assigned during
field activities. Elevations will be surveyed to +/- 0.01 foot using an automatic level.

23 Groundwater Level

Groundwater levels will be collected at accessible existing and the three new on-Site
monitoring wells and one new off-Site monitoring well. The groundwater level will be
measured to the nearest 0.01 foot using a pre-cleaned Solinst Model 101 electric water
level indicator or equivalent. Field calibration, preventative maintenance, and SOPs
are contained in Section 5.0. The total depth of the monitoring well from the reference
point (i.e., top of casing) will be measured to +0.01 foot using a pre-cleaned weighted
measuring tape.

24  Groundwater Monitoring

The groundwater monitoring well network of thirteen (13) wells (total includes PZ01)
will be sampled in one round. A list of the sampling points is provided in Table B-1.
The groundwater samples will be submitted to STL Savannah of Savannah, Georgia
(project laboratory) for analyses of the parameters listed in Table B-3. The
groundwater samples collected for analysis will be collected using low-flow sampling
methods.

The protocol described herein applies minimal drawdown techniques to obtain samples
that are representative of groundwater moving through the subsurface under natural
conditions. Groundwater samples will be collected and analyzed for the parameters
listed in Table B-4.

All downhole equipment, such as the water level indicator, dissolved oxygen probe,
and pumps, will be decontarminated as discussed in Section 6.0. Purge water and

decontamination water will be managed as discussed in Section 7.0.

The minimal drawdown purging and sampling protocol will be as follows:

G\AprojectiCalumet ClustenCi001286.000-\C1001286.0004\Final RI_FS Work Plan\Finat App B
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The groundwater level will be measured to the nearest 0.01 foot using a
pre-cleaned Solinst Model 101 electric water level indicator or equivalent. Field
calibration, preventative maintenance, and SOPs are contained in Section 5.0.

The total depth of the monitoring well from the reference point (i.e., top of
casing) will be measured to £0.01 foot using a pre-cleaned weighted measuring
tape. The measured well depth will be compared to the constructed well depth to
evaluate the presence of any sediment accumulated at the well bottom. The
measurement device will be lowered slowly to the well bottom to minimize
mixing of the stagnant well casing water and to minimize agitation of solids into
suspension. The depth of any well bottom sediment will be considered when
positioning the pump intake to avoid mobilizing the sediment while purging.

Purging will be conducted using a Micropurge pump, a pre-cleaned
stainless-steel bladder pump with a Teflon® bladder, or equivalent. The pump
discharge line and air supply line for the bladder pump operation will be
polyethylene and dedicated to the well. The bladder pump will be secured to
nylon rope (dedicated to the well) and positioned in the well prior to
cornmencement of purging and sampling activities. The bladder pump will be
positioned such that the pump intake corresponds to the middle of the screen.
The SOP T133 for the Micropurge pump is included in Attachment B-1.

Purging of the monitoring well will be conducted using a pumping rate, designed
to minimize drawdown, no greater than 500 milliliters per minute (mL/min).
Initial purging will begin using a pumping rate at the lower end of this range.
The groundwater level will be measured while purging to ensure that less than
0.3 foot of drawdown occurs. The pumping rate may be gradually changed
depending upon the amount of drawdown and the behavior of the stabilization
parameters (see item 5 below). Pumping rate adjustments generally will be
made within 15 minutes from the start of purging and then should remain
corstant for the duration of purging. While purging, the pumping rate and
groundwater level will be measured and recorded every 10 minutes (or as
appropriate). If it is apparent that stabilization of the purged groundwater (see
itern 5 below) will not be achieved rapidly, these measurements may be made at
longer time intervals to allow field staff to perform other sampling activities.

Stabilization of the purged groundwater is necessary prior to sampling to ensure
tha* the samples obtained are representative of groundwater in the subsurface
only and not influenced by stagnant groundwater stored in the well casing. The

G:\Aproject\Calumet Cluster\CI1001286.000-\C1001286.0004\Final RI_FS Work Plan\Final App B
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field parameters pH, temperature, conductivity, oxidation-reduction (redox)
reaction potential (ORP), and dissolved oxygen (DO) will be monitored while
purging to evaluate the stabilization of the purged groundwater. The field
parameters will be measured and recorded every 10 minutes (or as appropriate)
and recorded on the Groundwater Sampling Form, an example of which is in
Attachment B-2. Stabilization will be considered to be achieved when three

consecutive recorded readings for each parameter are within the following limits:

pH +0.1 pH units of the average value of the three
readings;

Temperature 13 percent of the average value of the three readings;

Corductivity 10.005 milliSiemen per centimeter (mS/cm) of the

average value of the three readings for conductivity
<1 mS/cm and £0.01 mS/cm of the average value of
the three readings for conductivity >1 mS/cm;

ORP 110 millivolts (mV) of the average value of the three
readings; and

DO 110 percent of the average value of the three
readings.

pH, temperature, conductivity, ORP, and DO will be monitored using a YSI
Model 6820 instrument or equivalent instruments. Field calibration,

preventative maintenance, and SOPs are contained in Section 5.0. At the start of

purging, the purge water will be visually inspected for water clarity prior to

connecting the flow-through-cell. If the purge water appears turbid, purging will
be continued until the purge water becomes visibly less turbid before connecting

the flow-through-cell. While purging, the meter readings will be monitored for
evidence of meter malfunction. The following are common indicators of meter
malfunctions:

= DO above solubility [e.g., oxygen solubility is approximately 11 milligrams
per liter (mg/L) at 10° Celsius] may indicate a DO meter malfunction;

= Negative ORP and DO greater than 1 to 2 mg/L may indicate either an ORP
or a DO meter malfunction (i.e., should have positive ORP and DO greater
than 1 to 2 mg/L under oxidizing conditions); and
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® Positive ORP and DO less than 1 mg/L may indicate either an ORP or 2 DO
meter malfunction (i.e., should have negative ORP and DO less than | mg/L
under reducing conditions).

Meter calibration fluids will be available for meter re-calibration in the field, if
necessary.

In general, stabilization of the individual field parameters is expected to occur in
the order listed above. Should stabilization not be achieved for all field
parameters, purging will be continued until a maximum of 10 well screen
volumes have been purged from the well. After purging 10 well screen volumes,
purging will be continued if the purge water remains visibly turbid and appears
to be clearing, or if stabilization parameters are varying slightly outside of the
stzbilization criteria listed above and appear to be approaching stabilization. In
the event the monitoring well does not stabilize after the removal of 10 well
screen volumes, the monitoring well will be redeveloped using the procedures
described in Section 2.1.1.

In the event that the groundwater recharge to the monitoring well is insufficient
to conduct the minimal drawdown protocol, the well will be pumped dry and
allowed to sufficiently recharge prior to sampling. Wells, which are purged dry,
will not be subject to the above purging criteria.

2.41 Groundwater Sample Collection Methodologies

Groundwater samples will be collected using the following procedures during low-
flow samrpling:

L.

A new pair of disposable latex gloves will be used for each sample collected.

If a flow-through-cell is used, it will be disconnected prior to obtaining the sample.
The discharge line from the pump will be positioned at the base of the sample
bottle. All required preservatives will be added to the samples in the manner
consistent with the appropriate methodology by either placing the preservative in
the sample containers prior to sampling or adding at the sample location
immediately after collection. The sample bottle will be filled from the bottom to
the top and will be allowed to overflow before sealing (over flow is not
recommended if the sample bottles have been prepared with preservatives prior to
sample collection). Samples will be collected in the following order:
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a) VOCs;
b)  Light Gases;
¢)  unfiltered inorganics; and

d) filtered inorganics.

Each VOC and light gases sample vial will be inspected for the presence of
bubbles. If bubbles are observed, the sampler will attempt to add sample volume
to “he vial to remove the bubbles. If bubbles continue to form, indicating
effervescence, the sample will be discarded and recollected. The project
laboratory will be notified that the samples are unpreserved and the analyses will
be completed within the appropriate holding time.

Parameters that require filtering will be collected following the attachment of a
disposable 0.45 pum in-line filter to the discharge tubing.

All equipment used during sampling, which may have come in contact with
potentially contaminated waters, will be decontaminated. Latex gloves used
during the collection of the samples will be disposed of. The pump discharge line
and air supply line will either be dedicated and left hanging in the well or disposed
of after the well has been sampled.

QC samples will be collected for chemical analysis as discussed in Section 3.0.
The sample containers will be placed in the sample cooler with packing material
and bagged ice and will be held at or below 4° Celsius prior to and during
shipment to the laboratory. The samples will be shipped by overnight delivery to
the project laboratory. Sample custody and document control procedures outlined
in Section 4.0 will be followed.

Hydraulic Conductivity Test

To estimare the hydraulic conductivity of the fill, silty-sand and sandy surficial
geologic material, in-situ hydraulic conductivity tests (slug tests) will be conducted at

the

Site. The testing will be conducted in accordance with the ARCADIS SOP T122,

“Slug Testing Using a Hermit Data Logger” (refer to Attachment A-1). Data reduction
for the hydraulic conductivity test results is also covered in the SOP.
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2.6 Trench Test

In order to assess groundwater quality at the interface between the Site and the Indian
Ridge Marsh, one groundwater sample will be collected from an open test trench. The
trench will be created with a small track hoe and will measure approximately ten feet
long by two feet wide and five feet deep. The actually size of the test trench may vary
depending on field conditions and equipment. A groundwater sample will be collected
from the open trench. Samples will be analyzed for VOCs, light gases, and
inorganics, as presented on Table B4.

3.  Field Quality Control Sampling
34 General

The RI sampling and analysis program including associated QC sampling is
summarized in Table B-2.

The following types of field QC samples will be collected for laboratory chemical
analysis during the collection of select aqueous samples:

® Equipment blank samples;

®  Trip blank samples;

» Field duplicate samples; and,

»  Matrix Spike/Matrix Spike Duplicate (MS/MSD) samples.

Each type of field QC sample for laboratory chemical analysis is discussed below.
3.2 Equipment Blank Samples

Equipment blank samples will be collected for any aqueous sampling activity that
requires equipment decontamination. One equipment blank will be collected for each
twenty or fewer aqueous investigative samples submitted.

The equipment blank will be obtained by passing analyte-free laboratory-supplied,
deionized water through a cleaned sampling apparatus (i.e., bladder pump or sampler)
and collecting it in a clean container. Specifically, the equipment blank for the bladder
purmp will be collected by attaching a short length of discharge tubing to the pump,
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turning the pump upside down and pouring laboratory-supplied deionized water
through the pump and into the appropriate sample containers.

3.3  Trip Blank Samples

Trip blank samples will be used to determine if the sample shipping or storage
procedures have influenced the analytical results. Trip blanks will be prepared by the
project laboratory using deionized water and preservative and sent to the Site in the
shipping container(s) designated for the project. These samples will be kept with the
investigarive samples, then submitted to the laboratory for analysis with the
investigative samples. Trip blank samples will not be opened.

Trip blanks will be analyzed for VOCs only. One trip blank will be submitted for each
cooler coataining sample media for analysis of aqueous VOCs.

34  Field Duplicate Samples

During the RI, field duplicate samples will be collected and submitted to the project
laboratory. VOC fractions for aqueous samples will be filled continuously until an
individuai vial is completely filled before filling a vial for a duplicate sample. One
field duplicate will be collected for each ten or fewer investigative samples submitted.

3.5 Maitrix Spike/Matrix Spike Duplicate Samples

MS/MSD sample volumes are additional sample aliquots provided to the project
laboratory to evaluate the accuracy and precision of the sample preparation and
analysis technique.

Two times the normal sample aliquot is required for VOCs and light gases to conduct
MS/MSD procedures. No additional sample volume is required for inorganics
parameters. Sample collection is identical to the technique described for collection of
field duplicates. Sample labeling identifies the respective sample location and each
additional container, which is labeled as the "MS/MSD" volume. One MS/MSD
sample will be collected for each twenty or fewer aqueous or sediment investigative
sarnples submitted.
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4.  Sample Custody and Document Control

ARCADIS follows the U.S. EPA Region 5 sample custody protocols described in
"NEIC Policies and Procedures”, EPA-330/9-78-001-R, revised August 1991. This
custody is segregated into three parts: sample collection; laboratory analysis; and final
evidence: files. Final evidence files, including all originals of laboratory reports, are
maintained under document control in a secure area.

A sample or evidence file is in a person's custody if:

*  The item is in actual possession of a person; or

* The item is in the view of the person after being in actual possession of the person;
or

® The item was in actual physical possession of the person and is secured in an
appropriate container and arrangements are made to transport it to the laboratory
via a bonded courier; or

" The item is in a designated and identified secure area.

44  Sample Labeling

Each sample container will be labeled with a unique sample number that will facilitate
tracking and cross-referencing of sample information and will be recorded in the field
logbook. The unique sample number will be recorded with the sample location in the
field logbook at the time of sample collection. The field logbook will form part of the
permanent field record. The sample numbering system to be used is described as
follows (the information entered on the sample labels will be printed by the field

sampler):

Example: LOC-XX-MMDDYY

Where:

LOC - designates sample location (i.e., LC10, P02, etc.);

XX - designates types of sample (GW-groundwater); and
MMDDYY - designates date of collection presented as month, day, year.

QC samples also will be numbered with a unique sample number. The sample location
of each QC sample will be recorded in the field log book only. The sample numbering

G:\AprojectCalumet ClusterCI001286.000-\C1001286.0004\Final Ri_FS Work Plan\Final App B
SA>_epa(11042005).doc



e

LT

Appendix B
Sampling and
ARCADIS Analysis Plan

Lake Calumet Cluster Site
Chicago, lllinois

Date: November 2005
Page: 120f 19

system to be used for such samples is described as follows (the information entered on
ths sample labels will be printed by the field sampler):

Example:

TB - MVIDDYY-N

Where:

8 - designates type of field QC sample (Dup — field duplicate, EB —
equipment blank, TB - trip blank, and MS/MSD — matrix
spike/matrix spike duplicate);

MMDDYY - designates date of collection presented as month, day, year; and

N - designates sequential number for each sample.

An example of the sample label is provided in Attachment B-2.
4.2  Field Chain-Of-Custody Procedures

The sample packaging and shipment procedures summarized below will insure that the
samples will arrive at the project laboratory with the chain-of-custody intact. The Field
Quality Assurance (QA) Officer will be responsible for oversight of field
documeritation procedures.

4.2.1 Fieid Procedures

1. The field sampler is personally responsible for the care and custody of the samples
until they are transferred to another individual or properly dispatched to the
laboratory. As few people as possible should handle the samples.

2. All containers will be labeled with unique sample numbers.

3. Sarmle labels will be completed for each sample using waterproof ink.

. e
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4.2.2 Field Logbooks/Documentation

Field logbooks will provide the means of recording data collecting activities
performed. As such, entries will be described in as much detail as possible so that
persons going to the Site could reconstruct a particular situation without reliance on
memory.

Fizld logbooks will be bound field survey books or notebooks. Logbooks will be
assigned to field personnel and will be stored by the ARCADIS Chicago, Illinois office
when not in use. Each logbook will be identified by a project-specific number, which
includes the project number.

The title page of each logbook will contain the following:

* Person to whom or task for which the logbook is assigned;
*  Project number;

®*  Project name;

®  The starting date for entries into the logbook; and

® The ending date for entries into the logbook.

Entries into the logbook will contain a variety of information. At the beginning of each
day's logbook entry, the date, start time, weather, names of all sampling team members
present, and the signature of the person making the entry will be entered. The names
of individuals visiting the Site or field sampling team and the purpose of their visit will
also be recorded in the field logbook.

All field measurements taken and samples collected will be recorded. All logbook
entries will be recorded in ink, signed and dated. If an incorrect logbook entry is made,
the incorrect information will be crossed out with a single strike mark, which is
initialed and dated by the person making the erroneous entry. The correct information
will be entered into the logbook adjacent to the original entry.

Whenever a sample is collected or a measurement is made, a detailed description of the
location will be recorded in the logbook. Photographs taken at a location, if any, will
als> be noted in the logbook. All equipment used to obtain field measurements will be
recorded in the field logbook. The sample numbering system (as described in

Section 4.1) will be recorded in the field logbook correlating the unique sample

o
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nurber to the sample location and sample depth (if necessary). In addition, the
calibration data for all field measurement equipment will be recorded in the field
loghook.

Samples will be collected following the sampling procedures documented in this SAP.
The equipment used to collect samples, time of sample collection, sample description,
and volume and number of containers will be recorded in the field logbook.

4.2.3 Transfer of Custody and Shipment Procedures

The sample packaging and shipping procedures summarized below will ensure that the
samples arrive at the laboratory with the chain-of-custody intact.

1. The field sampler is personally responsible for the care and custody of the samples
until they are transferred to another person or the laboratory. As few people as
possible will handle the samples.

2. All sample containers will be identified using sample labels, which include the
date of collection, unique sample number, and analyses to be performed.

3. Sample labels will be completed for each sample using waterproof ink.
4. Samples will be placed in coolers containing ice immediately after collection.

5. Samples will be accompanied by a properly completed chain-of-custody form. An
example chain-of-custody form is in Attachment B-2. The sample identification
numbers will be listed on the chain-of-custody form. When transferring the
possession of samples, the individuals relinquishing and receiving the samples will
sign and record the date and time on the form. The chain-of-custody form
docurnents sample custody transfers from the sampler to another person, to the
laboratory, or to/from a secure storage area.

6. All semple shipments will be accompanied by the chain-of-custody form
identifying its contents. The chain-of-custody form is a three-part carbonless-copy -
form. The form is completed by the sampling team and, after signing and
relinquishing custody to the shipper, retains the bottom copy. The laboratory
retains the yellow copy and the fully executed top copy is returned as part of the
data cleliverables package.
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7. Samples will be properly packaged for shipment and dispatched to the appropriate
laboratory for analysis with a separate signed chain-of-custody form enclosed in
and secured to the inside top of each shipping cooler. Shipping coolers will be
secured with custody tape for shipment to the laboratory. The custody tape is then
covered with clear plastic tape to prevent accidental damage to the custody tape.
An example chain-of-custody seal is in Attachment B-2.

8. If the samples are sent by common carrier, a bill of lading will be used and copies
will be retained as permanent documentation. Commercial carriers are not
requ:red to sign the chain-of-custody form as long as the form is sealed inside the
sample cooler and the custody tape remains intact.

9. If samples are not shipped to the laboratory the same day the samples are collected
in the field, additional ice will be placed in the coolers, the coolers will be sealed
and kept in a designated secure area until they are shipped to the laboratory as
described above.

4.3 Laboratory Chain-Of-Custody Procedures

Laboratory sample custody begins when the samples are received at the laboratory.
The laboratory's sample custodian will assign a unique laboratory sample identification
nurnber to each incoming sample. The field sample identification numbers, laboratory
sample identification numbers, date and time of sample collection, date and time of
sample receipt, and requested analyses will be entered into the sample receiving log.
The: laboratory's sample log-in, custody, and document control procedures are detailed
in the appropriate SOPs in the Quality Assurance Project Plan (QAPP).

4.4 Laboratory Storage of Samples

Following log-in, all samples will be stored within an access-controlled location and
will be maintained properly preserved (as defined in Table B-3) until completion of all
laboratory analyses. Unused sample aliquots and sample extracts/digestates/distillates
will be maintained properly preserved for a minimum of 30 days following receipt of
the final report by ARCADIS. The laboratory will be responsible for the disposal of
unused sanple aliquots, samples, containers, and sample extracts/digestates/distillates
in accordance with all applicable local, state, and federal regulations.

The laboratory will be responsible for maintaining analytical log books and laboratory
data. Raw laboratory data files will be inventoried and maintained by the laboratory

G:\projeci\Calumet Cluster\C1001286.000-\C1001286.0004\Final RI_FS Work Plan\Final App B
SAP_epa(11042005).doc



i !

ARCADIS

for a mimimum period of six years, after which time ARCADIS will advise the
laboratory regarding additional storage.

4.5  Final Evidence Files Custody Procedures

Evidential files for the entire project will be maintained by ARCADIS and will consist
of the following:

1. Project plan;
Project log books;
Field data records;
Sample identification documents;

Cha:n-of-custody records;

References, literature;

2

3

4

5

6. Correspondence;
7

8. Final laboratory reports;
9

Miscellaneous - photos, maps, drawings, etc.; and
10. Final report.

The final evidence file materials will be the responsibility of the evidentiary file
custodian (ARCADIS Project Manager) with respect to maintenance and document
reraoval. Section XIV of the AOC specifies that all records or documents be
maintained for a minimum of ten years following completion of the actions required by
the AOC. U.S. EPA is to be notified at least 90 days before the documents are
scheduled to be destroyed. All records for the RI/FS will be maintained consistent with
the requirements of the AOC.

5. Field Calibration, Preventative Maintenance, and Standard
Operating Procedures

Field calibration, preventative maintenance, and SOPs for field equipment are
described in the following sections. Equipment calibration, maintenance, and
inspecticns will be noted in the field log book.
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5.1 Photoionization Detector

The: photoionization detector(s) (PID(s)) will be maintained and used according to the
manufacturer's specifications. The operating manual is kept in the instrument case.
Fie.d calibration, including date, time, standard used, results, and corrective actions
taken will be recorded in the field logbook. The PID will be calibrated and the
mosture filter will be replaced at least once daily, prior to use. Recalibration will be
undertaken at more frequent intervals if there is any indication of faulty performance.
Additional calibration checks will be completed at any time “drift” occurs. Calibration
check results must be +10 percent of the true value. If the result is outside of

+10 percent, the meter will be recalibrated. Field calibration will be carried out
according; to the manufacturer's procedure. All initial and continuing PID calibrations
per:ormed in the field will be carried out using two reference standards.

5.2  Water Quality Measurements

Temperature, pH, conductivity, dissolved oxygen, and ORP will be measured using a
YS! Model 6820 instrument, or equivalent. The instrument will be calibrated daily, or
as necessary, if malfunction is suspected. Initial calibration will be performed in
accordance with manufacturer's requirements. The SOP is in Attachment B-1.

5.3  Water Level Indicator

Water level measurements will be collected using a Solinst Model 101 water level
indicator, or equivalent. The instruments do not require calibration. The only
maintenance required is battery replacement.

6. Equipment Cleaning Protocols
6.1  Sampling Equipment Decontamination Procedures

Sampling equipment will be decontaminated before and after use in accordance with
the appropriate guidance. The water level indicator will be cleaned prior to use and
between each sampling point by the following procedure:

»  Spray potable or distilled water on the outside surfaces; and

»  Wipe outside surface with paper towel.
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The submersible pump used for well development, if used for groundwater purging,
will be cecontaminated prior to use and between each location according to the
fo:lowing procedures:

=  Sprey the discharge tubing, reel, and pump with potable water to rinse off
part.culates;

®  Pump soapy (phosphate-free soap) water solution through the pump and tubing for
a minimum of 2 minutes;

* Circulate potable water through the pump and discharge tubing until all traces of
soar are gone; and

*  Pump distilled water through the pump and tubing for a minimum of 5 minutes.
If new tubing is used for each well, the tubing will not be decontaminated.

Following the collection of each groundwater sample for analysis, the micropurge
pump will be decontaminated in the following manner:

® Pre-Rinse — Place non-disposable pump parts in a basin (e.g., barrel or new
garbage can) with potable water.

®  Wash - Wash non-disposable pump parts in the basin with potable water and
Alconox.

* Rinse - Rinse non-disposable pump parts in the basin with potable water.

®  The bladder pump will be wrapped in inert material (i.e., polyethylene sheeting or
aluminum foil) for storage or transport.

The bladder and tubing will be disposed of after sampling of each well is completed.
6.2  Drilling Equipment

The drill rig, auger flights, split-spoon samplers, and drill rods will be steam-cleaned
before startup of field operations and after each boring using a high-pressure,
high-temperature, hot water cleaner. The potable water used will come from an offsite
source free of contamination (a fire hydrant may be used).
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Sampling equipment will be washed before each sample is collected using a brush and
non-phosphate laboratory-grade detergent, such as Alconox®, rinsed with potable
weter, and rinsed again with distilled water.

7. Management of Investigation-Derived Waste (IDW)

The IDW materials that are expected to be produced during the RI activities include
drill cuttings, development and purge water from monitoring wells, decontamination
water, used personal protective equipment (PPE), and used disposable sampling
equipment. Each of these waste streams will be managed in accordance with Federal,
state and. local requirements and are further discussed below.

All drill cuttings and soil waste will be containerized in new or reconditioned
Department of Transportation (DOT)-approved drums and analyzed by the laboratory
prior to proper disposal. Soil from the test trench will be put back into the trench.
Development, purge, sampling-waste and decontamination waters and other liquid
waste will be containerized and analyzed by the laboratory prior to proper disposal.

Uszd PPE and used disposable sampling equipment will be placed in garbage bags and
will be disposed of at a sanitary landfill.

All records pertaining to waste accumulation, transport and disposal will be managed
and mairtained in compliance with Federal, State and local regulations.
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e Tzble B-1. Rationale for Sampling Locations
Lzke Calumet Cluster Site, Chicago, lllinois

Category 1D Numbers Rationale
First Transect LC07, P02, and LC14 Groundwater samples to assess potential northeasterly
groundwater flow direction.

Second Transect LCO7, LC15,LC10 and LC12 Groundwater samples to assess potential easterly
groundwater flow direction.

Ttird Transact LC07, LC16, and LCO4 Groundwater samples to assess potential
southeasterly groundwater fiow direction.

Scuth-Southeastern Site LC18, LC19, LC20, and LC21 Groundwater samples to assess groundwater along
8cundary south-southeastern boundary.
Piazometer PZ01 Groundwater sample to provide groundwater quality

data if groundwater elevation data indicate a
predominant component of groundwater flow
direction to the south.

Otf-Site LC17 Groundwater sample to upgradiant groundwater
quality.
Test Trenck LCTO1 Groundwater sample from test trench to assess

groundwater at interface of Site and Marsh.

Nates:
Samples will be collected during a single sampling event.
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Table B-2. Summary of Sampling and Analysis Program
Lake Calumet Cluster Site, Chicago, illinois

Field Number of Number of Number of Number of Number of Matrix Total

Matrix Parameters Laboratory Parameter Samples Equip. Blanks Trip Blanks Duplicates MS/MSD Samples

Groundwater Sampling ¥

Water (onsite) © Temperature, pH, conductivity, DO, vOCs, ligiht gases , inorganic 14 1 1@ 1 1 18
ORP parameters @

Water (offsite) Temperature, pH, conductivity, DO, vOCs, light gases © inorganic 1 1 2
ORP parameters ¥

Notes:

(a) The on-Site and off-Site groundwater samples will collected during one event.

(b Includes Piezometer PZ01 and open test trench sample LCTO1.

(©) Light gases include methane, ethene, ethane.

(d) Inorganic parameters include nitrate, total and dissolved iron, sulfate, sulfide, ammonium, TSS, and total TAL metals.

(e) One trip blank will be submitted for each cooler submitted. The number of trip blanks listed is estimated based on sampling experience.

Field Blanks are one per sampling event or every twenty or fewer samples collected.

Trip Blanks are one per sampling event or each cooler containing sample media for analysis of aqueous VOCs.
MS/MSD are one per sampling event or every twenty or fewer samples collected.

Duplicates are one per sampling event or every ten or fewer samples collected.

Light gases Methane, ethene, ethane

Inorganic parameters Nitrate, total and dissolved iron, sulfate, sulfide, ammonium, TSS, and total TAL metals
MS/MSD Matrix Spike/Matrix Spike Duplicate

TAL Target Analyte List

TCL Target Compound List

1SS Total Suspended Solids

voc Volatile Organic Compound
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Lake Calumet Cluster Site, Chicago, lllinois

=11 H - P T -
oidii g Time P\t:qunclucnta

Maximum
Container Preservative Holding Time
Groundwater Analysis
Volatiles 3 x 40 mL Giass 0.3-mL, 1:1 hydrochloric acid, cool to 4°C 14 Days
Light Gases
Methane 3 x 40 mL Glass Cool to 4°C 14 Days
Ethene 3 x 40 mL Glass Cool to 4°C 15 Days
Ethane 3 x 40 mL Glass Cool to 4°C 16 Days
Inorganic Parameters
Nitrate 120 mL Plastic Cool to 4°C 2 Days
Total Iron 500 mL Plastic 2mL 1:1 nitric acid, cool to 4°C 6 Months
Dissolved Iron (field filtered) 500 mL Plastic 2mL 1:1 nitric acid, cool to 4°C 6 Months
Sulfate 120 mL Plastic Cool to 4°C 28 Days
Sulfide 500 mL Plastic 2ml 2N zinc acetate, cool to 4°C 7 Days
Ammonium 125 mL Plastic Sulfric acid, cool to 4°C 28 Days
Total Dissolved Solids 500 mL Plastic Cool to 4°C 7 Days
Total TAL Metals 500 mL Plastic 2-mlL, 1:1 nitric acid, cool to 4°C 6 Months

Notes:
(1) Vials must be weighed by the project laboratory prior to sampling.
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Table B-4. Groundwater Sampling of Monitoring Wells
Lake Calumet Cluster Site, Chicago, lllinois

Well Numoer  Volatiles Light Gases  Inorganic Parameters
On-Site

PO2 X X X
LCO4 X X X
LCG7 X X X
LC10 X X X
LC12 X X X
LC14 X X X
LC15 X X X
LC16 X X X
LC18 X X X
LC19 X X X
LC20 X X X
LC21 X X X
PZ01 X X X
LCTO1® X X X
Off-Site

Lc17 X X X
Notes:

(3) LCTO1 will be collected from an open test trench.
Inorganic parameters-Nitrate, total and dissolved iron, sulfate, sulfide, ammonium, TSS,
and total TAL metals

PCB Polychlorinated Biphenols

VOC Target Compound List Volatile Organic Compounds

SvoC Target Compound List Semivolatile Organic Compounds, including 1,4-dioxane
Metals Target Analyte List Metals

G:\Aproject\Calumet Cluster\CI001286.000-\CI001286.0004\Final Ri_FS Work Plan\Final App B SAP tables epa(11042005).xis
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SOP CONTROL AND USE

STANDARD OPERATING PROCEDURE No. T100
By: M. Hamper

Approved by: G. Vanderlaan
Date: 2/24/97

Revision Number: 2
Date: 3/6/02

1. Applicability

1.1 This ARCADIS Standard Operating Procedure (SOP) covers the control and use
of ARCADIS Chicago Office Standard Operating Procedures. The purpose of this
procedure is to facilitate the use of the most current version of the ARCADIS SOPs.

2. Procedure
2.1 SOPs will be marked “Uncontrolled Copy” or “Controlled Copy.” Controlled

copies are issued to individuals or the Chicago Office Library. Uncontrolled copies may
be submitted with client deliverables.

2.2 A record will be maintained of the names of the individuals (and the library) who
have been issued Controlled Copies of the SOPs. Recipients of Controlled Copies will
automatically receive updated versions of SOPs and new SOPs as they are issued.
Recipients of Uncontrolled Copies will not automatically receive updated versions of
SOPs or new SOPs as they are issued.

2.3  The most current version of SOPs will be used unless otherwise directed by the
Project Manager.

24  Only Uncontrolled SOPs may be submitted with project work plans. When
Uncontrolled SOPs are included with project work plans, this SOP should also be
included. Inclusion of this SOP in the project work plans will allow the use of the most
current ARCADIS SOP at the time the work is performed.

2.5 A copy of the most recent SOPs will be maintained in the Chicago Office library.
ARCADIS staff may check out this copy by leaving a sign-out card with the name of
person who has checked out the SOPs and the date the SOPs were checked-out.

2.6 Recipients of Controlled SOPs must return the SOPs upon termination of
employment with ARCADIS or relocation within ARCADIS.

Lt

Part of a bigger picture
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BOREHOLE SOIL LOGGING
STANDARD OPERATING PROCEDURE No. T116

By: M. Hamper

Approved by: G. Vanderlaan
Date: 2/24/97

Revision Number: 1
Date: 4/12/99

1. Applicability
1.1 This Geraghty & Miller Standard Operating Procedure (SOP) indicates the
observations that should be made and recorded when performing a soil boring for

environmental projects.

1.2 This SOP does not address health and safety, sample collection, or laboratory
analysis. Refer to other Geraghty & Miller SOPs, the project work plans including the
quality assurance project plan, sampling plan, and health and safety plan, as appropriate.

2. Equipment/Supplies

2.1  Sample/Core Log Form

2.2 Black or blue ink pen (black preferred).

2.3 Measuring tape (graduated in tenths or hundreths)
2.4  TField headspace Measurements SOP (T109)

2.5  Field Log Book SOP (T102)

2.6  Field Soil Classification SOP (T115)

3. Procedure

3.1 Complete the header information section of the Sample/Core Log Form (Form)
including the boring number, the logger’s name, the project name, the site location,
the project number, and date started. Record information as required by the Field Log
Book SOP (T102)

3.2 Note the dnlling company, lead driller’s name, and the drilling method on the Form.
Drilling methods typically include HSA, air rotary, mud rotary, solid stem augers, and
direct push. Note the inside (ID) and outside diameter (OD) of the HSA, the rotary bit
size, OD of the solid stem auger, or the type of direct push equipment being used.
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3.3 As samples are collected, record the sample type on the Form. Sample types typically
include 2-ft split-spoon (SS), auger cuttings (AU), shelby tube (ST), 5-ft Central Mine
Equipment (CME) tube (CME), and 4-ft direct push tube (DP).

3.4 Record the length of recovered sample, if applicable. The length should be recorded
to the nearest 0.1 ft.

3.5 Note the moisture condition of the sample as dry, moist, or wet.

3.6 Record the blow counts in the sample/core description section of the Form, if
applicable. Determine the N value and record the N value on the Form.

3.7 Record in the sample/core description section of the Form the depth at which water is
first observed in the borehole in the sample.

3.8 Record the depth interval where the sample(s) was collected. Note if a sample Was
selected for laboratory analysis. '

3.9 If field headspace PID measurements (SOP T108) are made, record the PID values on
the Form. If another type of PID measurement of the soil sample is made, record the
PID value in the sample/core description section of the Form and indicate what type
of PID measurement was made.

3.10 Record in the sample/core description section of the Form, the sample description

and classification made following the Field Soil Classification SOP (T115).

3.11 Record in the sample/core description section of the Form, the water level at the
completion of the boring.

3.12 Record the depth of the end of the boring in the sample/core description section of

the Form.

3.13 Record on the Form in the sample/core description section if the hole was

abandoned and sealed, or if a well was installed. Record how the borehole was
abandoned.

3.14 Record the date the boring was completed.

3.15 Write legibly in ink. Write the soil description in the required format (SOP T115) so

that the log does not have to be revised prior to being put into the computerized log
system.

3.16 After the log is peer reviewed in the office, and the corrections are made, record the

editor’s name on the Form.

SOP Tl16
Page 2
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MONITORING WELL INSTALLATION
TINCONSOLIDATED FORMATIONS
STANDARD OPERATING PROCEDURE No. T105
By: M. Hamper

Approved by: Greg Vanderalaan
Date: 1/29/97

Revision Number: 1
Date: 4/12/99

1. Applicability
1.1 This Geraghty & Miller Standard Operating Procedure (SOP) covers the
installation of monitoring wells installed in unconsolidated formations for environmental

investigations.

1.3  This SOP does not address health and safety, emergency procedures, or all the
requirements that may be needed for a specific project. Refer to other Geraghty & Miller
SOPs, the project work plans including the quality assurance project plan, sampling plan,
and health and safety plan, as appropriate.

2. Equipment

2.1  Field Log Book

2.2 Ball point (medium point) pen with black or blue ink (black preferred)

2.3 Electronic Interface Probe

2.4  Decontamination Equipment

2.5  List of wells and well characteristics(well total depth, historical water levels)
2.6  Map of well locations

2.7  Extra batteries for extended field work

2.8  Paint pen

3. Procedure
3.1  Utilities. Obtain a commercial utiltity clearance within the required time frame.

This is typically 2 to 3 working days prior to drilling. The utility clearance is only good
for a finite period, typically two weeks. After this time frame has passed, the utilities
must be re-cleared. This is especially important for second or multiple mobilizations.
The commercial utility clearance does not include the client’s utilities and may not
include the municipality’s. These must be cleared separately. Re-clear these utilities for
sccond or multiple mobilizations as well. Record the request for clearance in a telephone
record, or letter as appropriate. Record confirmation number from commercial utility in
the field book.

32 Site Layout. On a scaled site map, draw the estimated location of the utilities as
marked by the commercial service municipality and the client.
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Also indicate the location of above ground lines and wires. Mark map “NOT
SURVEYED?” ( or equivalent) to indicate that the utilities are only located approximately.

Identify potential conflicts between proposed well locations and the utilities. The utilities
sketch map will be used to locate altemate well locations. At the completion of the field
work, the utilties sketch map must be placed in the project file.

3.3  Well Design Review. Discuss the drilling method and well construction with the
lead driller and resolve any misunderstandings. Verify that the driller is prepared to drill
the borehole and construct the well as specified. Resolve problems prior to proceeding
and contact the project manager, if needed.

3.4  Drll Borehole. Drill the borehole using the specified method. Log samples as
required by the work plans. Look for unexpected conditions such as significant PID
measurements indicative of a contaminant zone, which if drilling was continued as
planned, could cause cross-contamination. Report unexpected conditions to the project
manager and obtain further instructions. When the desired depth is reached, verify the

measurement yourself.

3.5  Piping and Screen Preparation. Using a tape measure, measure the total length of
the screen as well as the length of the slotted area. Verify that the bottom of the screen is

securely capped. Note the additional length due to the bottom cap. Measure the length of
the riser pipe. Decontaminate each pipe and screen sections prior to assembling the
pieces. If “O”-rings or teflon tape is required for the type of pipe used, verify that each
joint has the tape or O-ring and that the pieces are hand-tightened. The decontaminated
materials should only be handled using clean hands, gloves, or tools. Record the
measurements in the field log book. Record in the field log book that well pipes and

screens were decontaminated.

3.6  Piping and Screen Placement. Prior to placing the pipe in the borehole, pour filter
media in the borehole to create a bedding, if required by the specifications. The piping
and screen is lowered into the well by hand for shallow wells or using a coupling attach to
the top of the string attached to a winch. The string is lowered into the well using the
winch. Additional sections of the pipe are added to the top of the string and the string is
again lowered into position with the winch and the process repeated until the correct
amount of well pipe is installed. Verify that the well couplings are completed as
specified (see #5). Centralizers must be used if there is difficulty in keeping the well pipe
centered in the borehole. Measure the total depth of the well to verify that the well is
located at the desired depth. Record the measurement in the field log book.

3.7  Filter Media and Volume. Examine packaging to verify that the filter media
meets the specifications. Calculate the amount of ilter media needed to fill the annular to

the specified depth.

SOP T105
Fage 2
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3.8  Filter Media Placement. Withdraw the casing or augers about two to five feet,
then pour filter media into the borehole around the well pipe. Repeat the process of
pouring a portion of filter media and retracting casing and augers, taking care not to get
sand between the well screen and the temporary casing. Place the required number of
filter layers, measuring the depth to the top of each and recording it in the field log book

or well log.

3.9  Bentonite Seal Placement. Place the specified bentonite seal. If pellets, chips, or
other particular bentonite is used, be alert for bridging at depth. Measure the depth to the
1op of the seal. When a particulate bentonite seal is installed above the water table, the
bentonite must be hydrated by pouring water into the annular space as the bentonite is

placed in lifts.

3.10 Annular Space Seal Placement. Pre-mix sufficient grant to fill the annular space
to the water table. The grout must be mixed to the manufacturer’s specifications or to the
work plan specification. The grout is pumped into the annulus until the water table is
reached. Above the water table, the annular space is typically filled with bentonite chips
or granular bentonite to minimize settling of the seal. Leave space to install protective

casing, if required.

3.11 Protective Casing. The protection casing may be a flush mount well box or stitch-
up type. Install the casing consistent with the specification. Mark the well casing with
the well identification number and the measuring point location using a paint pen.

3.12 Complete the Illinois well construction form and submit to the appropriate
department. Keep a copy in the project file.

3.13 Make all field log book entries in ink using a ball point pen (medium). If weather
conditions prevent the use of the pen, indicate so in the log and use an alternate writing

instrument.
3.14  Print or write legibly.

3.15 Problems noted in the log book must be brought to the attention of the project
manager in a timely fashion. Problems may be reported in person, on the telephone, or in
a written daily log form. If daily logs are prepared and you will not be able to personally
give the daily log to the project manager, send the daily log via FAX or overnight courier
to the project manager.

SOP T10s
Page 7
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SINGLE WELL HYDRAULIC CONDUCTIVITY TEST

STANDARD OPERATING PROCEDURE No. Ti122
By: Jim Hertel

Approved by: G.Vanderlaan
Date: 10/6/97
Revision Number: 2
By: J. Hertel
Approved by: P. Hutton
Date: 1/31/02

1. Applicability

1.1 This ARCADIS Standard Operating Procedure (SOP) covers the
performance of a hydraulic conductivity test in a single well using a slug (slug
test). The response of the water column in the well to the instantaneous
introduction (“slug-in”) and/or removal of the slug (“slug-out”) is recorded by
hand or using an automatic data logger. The data is later analyzed to estimate the
hydraulic conductivity (K) of the materials in the vicinity of the screened portion

of the well.

1.2 This SOP does not address health and safety, decontamination, data logger
operation, or analysis of the collected data. Refer to other ARCADIS SOPs,
published literature, and the project work plans including the quality assurance
project plan, sampling plan, and health and safety plan, as appropriate.

1.3 During the performance of more than one slug test at a particular site, the
proximity to the other test locations must be considered, especially if the tests are
conducted concurrently at nearby locations. Weather conditions (or changes) that
may potentially affect the results of short or long term tests should also be

considered.

1.4  If using an automatic data logger, highly contaminated groundwater may
damage the transducer and cable. Do not conduct a test with an automatic data
logger in highly contaminated groundwater without direction from the project

manager.
2. Equipment/Supplies

Slug
Electronic Water Level Indicator

Part of a bigger picture
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Decontamination Equipment

Monitoring Well Keys

Flushmount monitoring well accessing tools
Field Book Entries SOP T102

Groundwater Level Measurements SOP T103
Equipment Decontamination SOP T108
Bailer Decontamination SOP T112
Stopwatch or data logger.

Transducer and cable, if using data logger.
Well construction logs/soil boring logs
Available analytical data

New Polypropylene rope (0.25 inch diameter)
Duct tape

Laptop computer or printer is recommended, if using data logger
Mobile or cellular phone

Procedure

L.

Prior to mobilizing to the site, review the groundwater data, monitoring
well construction diagrams, and the soil boring logs. Review this
information and discuss with the project manager.

Review of this information will determine the order that the slug tests will
be performed (least-impacted well to most-impacted well), the
methodology (slug-in, slug-out, or both), slug length, and need for an
automatic data logger. In addition, if using a data logger, the information
will help determine the depth at which the transducer should be placed.

If the geology suggests a high-K media, a smaller slug should be used to
reduce dampening effects.  Also, an automatic data logger is
recommended in a high-K media due to the quick aquifer response and the
short test duration.

If recording depth measurements manually, the recording intervals should
be determined prior to beginning test. As many measurements as possible
should be recorded during the initial moments of the test. For example,
depth measurements should be recorded at 5-second intervals through the
first minute of the test, at 15-second intervals through the first 5 minutes,
so on. After the first 30 minutes of the test, measurements should be
recorded hourly at a minimum. Discuss this with the project manager.

Decontaminate each piece of equipment that will be placed into the well,
including the slug, the transducer, the cable, and the electronic water level
indicator. Follow the applicable procedures in SOP T108 and SOP T112.

SOPTI122
Page 2
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10.

11.

12.

13.

14.

As appropriate, determine if more that one slug, transducer, or cable will
be needed to minimize the potential for cross contamination.

Open the well and measure depth to water and depth to the bottom of the
well (SOP T103) and record the measurements in the field log book (SOP
T102). Compare the measurements to the well construction log.
Determine if the amount of silt in the well (if any) could impact the test.
Evaluate the available water column and determine if sufficient water
exists in well to conduct a test. Water column should be near middle of
screen and the water column height should be greater than the length of the
slug.

If using a data logger, determine the maximum depth to which the slug can
be lowered mnto the well before it interferes with the transducer. Make
sure slug will remain completely submerged during entire test (slug-in).
Inform the project manager of any problems.

If using data logger, initiate data logger & transducer set-up in accordance
with ARCADIS SOP or manufacturer’s instructions.

If measurements are being recorded manually, skip to step 11. If using
data logger, lower the transducer to approximately six-inches to one-foot
above the bottom of the well (above the silted in portion, if any). Secure
transducer cable to well casing with duct tape to reduce the potential for
cable movement.

Take and record another water level measurement with the electronic
water level indicator. Compare the result to the initial measurement. If
there is no difference (> 0.01 ft), proceed with the test. If there is a
difference, wait a few minutes and re-measure the depth to water. If there
is no change from the previous measurement, proceed. If there is a
change, repeat the wait and re-measure cycle until the water level
stabilizes. If the water level does not stabilize, contact the project manager.

Verify that data logger is ready to begin test.

Verify that the knot attaching the rope to the slug is secure. Lower shug to
just above the top of the water column in the well.

If using a bailer to remove a “slug” of water and complete only the slug-
out portion of the test, insert bailer into water. Complete Step 10 until the
water level stabilizes. If the water level does not stabilize, contact the
project manager.

If completing only the slug-out portion of test, skip to Step 19.

SOP T122
Page 3
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Simultaneously start data logger (or stopwatch) and lower slug quickly and
smoothly into water to the predetermined depth. Lower slug deep enough
to remain completely submerged during the entire test. Avoid contact with
the transducer cable while inserting slug into water. Record the time test
started in the field book.

Secure rope to prevent slug from moving during test.

If recording data by hand, collect and record water levels with the
electronic water level indicator at the predetermined intervals.

Continue recording data until water level has returned to the level recorded
at the beginning of test. If the water level does not return to the pre-test
level in 4 hours, discontinue test uniess otherwise directed by the project
manager. Once the water level has returned to the pre-test level, the slug-
out test can be performed. If test is discontinued, stop data logger, take
and record a water level measurement, and carefully remove the slug,
transducer and cable. Record the time the test was stopped in the field

book.

To continue the “slug-out” portion of the test, collect and record one more
measurement at the next time interval prior to removing the slug.

Prepare to perform the slug-out portion of test by pressing the appropriate
buttons on the data logger or stopwatch.

Simultaneously start data logger (or stopwatch) and remove slug quickly
and smoothly from of the well. Avoid contact with the transducer cable
during slug removal. Place the slug on plastic sheeting. Record the time
the slug was removed in the field book.

Continue recording data until the water level retumns to static or until time
limit (4 hours) of test is reached unless otherwise directed by the project
manager. Stop data logger. Take another water level measurement and
then remove the transducer and cable from the well.

Measure the depth to water with the electronic water level interface probe
and record in the field book.

Clean each piece of equipment that comes in contact with water from the
well or other potential sources of contamination following SOP T108 and

SOP T112.

SOP T122
Page 4
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SAMPLE PRO PORTABLE MICROPURGE PUMP
STANDARD OPERATING PROCEDURE No. T133

1.1

1.2

22
23

2.4

2.5
2.6
2.7

2.8

By: Ben Olszewski
Approved by: Phil Hutton
Date: 08/06/02
Revised: 11/21/02

Applicability

This ARCADIS Standard Operating Procedure (SOP) covers the operation of the
Sample Pro MicroPurge Pump, the MicroPurge Basics MP10 Contoller, and the
Well Wizard 12-volt Air Compressor. The Part numbers below are for the QED
Environmental Systems Company 1-800-624-2026. The pump should not be used
in wells with free product, or known high levels of contamination without special
precautions taken.

This SOP does not address health and safety, equipment decontamination, chain-
of-custody, or laboratory analysis. Refer to other ARCADIS SOPs, the project
work plans including the quality assurance project plan, sampling plan, and health
and safety plan, as appropriate.

-~

Equipment/Supplies

Sample Pro MicroPurge Pump
MicroPurge Basics MP10 Contoller
Well Wizard 12-volt Air Compressor

Bonded Y O.D. disposable tubing (DT-TP4B) (water & air tubing bonded
together)

Polyehylene Bladders (38360)
O rings (38362)
Stainless Steel intake screens (38361)

Teflon Check Balls (38408)
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2.9

2.13
2.14
2.15
2.16
2.17

2.18

3.1

3.2

SS Grab Plates ¥4 X V4 (38364)

Car battery (to run air compressor)

Distilled water.

String or rope

Purge water container (bucket).

Well Keys

Well vault opening tools

Well construction logs

Field Log Book Entries SOP (T102)
Groundwater Level Measurements SOP (T103)
Flathead screwdriver
Extra well locks
Bolt cutter

Paper towel

Plastic garbage bags
Tubing cutter or Utility knife
Graduated cylinder

Watch with second hand or digital readout

Procedure

Determine pump set depth. The pump set depth may be established in the project
work plans, or by the project manager. Absent a specific project requirement, set
the pump intake at the midpoint of the available screen length for low-flow

sampling (see SOP T101).

Determine current well characteristics. Proceed from the least contaminated to
the most contaminated well to minimize the potential for cross-contamintation.
Open the well and note any observations such as noises, odors, or escaping gases.

SOP T133

Page 2
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33

34

3.5

36

3.7

3.8

3.9

Using an electronic water level indicator, determine the depth to water and the
depth to the bottom of the well using SOP T103. Record all informationin the

field book or field log forms.

Determine if the well has silt accumulation. Compare the measured total depth
to the total well depth on the well construction log. If a significant amount of silt
has accumulated in the well, the well may require redevelopment prior to
sampling. Check with the project manager for the specific requirements, and
redevelop the well as directed. Record the evaluation on the field log forms or

field book.

Check bladder. Open the pump body and make sure an unused clean bladder is
attached to the pump. Replace the bladder if needed. Only use the white plastic
grab ring if you are pumping at a depth of more than 50 feet below ground

surface.

Prepare the down well tubing. Based upon the pump intake set depth, cut the
desired length of new bonded %’ tubing with a clean tubing cutter or utility knife.
Separate the two strands of the bonded tubing for at least one foot at the end of the
cut tubing. Push each strand of the bonded tubing into the top of the Sample Pro
Pump. The tubing should be pushed into the top of the pump into either the hole
marked with an “A” for air or a “W” for water. Use the clear strand of tubing for
the water line and the gray strand of tubing for the airline (clear for water so you
can see the water location in tubing when starting to pump). Push each strand into
the pump until you can feel the tubing slide past the o ring in the pump.

-~

Attach safety line to pump. Attach safety string or rope to top of pump as to not
loose pump down hole. The pump user guide claims that the tubing grab plates
are strong enough to keep tubing from pulling out of pump in the well. This is not
true. Use a safety line to support the pump while lowering and removing the pump

from the well.

Set pump at desired depth. Carefully lower the pump into the well using the
support line. Avoid allowing the pump to agitate the water in the well. Once
pump is at the desired location in the well, tie the support line to the protective
well casing or other fixed object.

Prepare discharge tubing and air line. Separate the last two to three feet of
bonded tubing into its individual strands. Attach the air line (gray) to the quick
connect fitting associated with the ATR OUT location on the MP-10 controller.
Connect the water line (clear) to a flow through cell using C-Flex tubing (if
desired) or place discharge end of tubing in purge bucket.

Prepare air source. Connect the Well Wizard air compressor to a car battery.
Use the red high pressure air line to connect the Well Wizard air compressor to

SOPTIH
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3.10

3.11

3.12

3.13

4.1
4.2

the AIR IN quick connect fitting on the MP-10 Controller. Turn on the Well
Wizard air compressor. (Expel condensate regularly from Well Wizard air
compressor during pumping by pressing moisture vent button).

Setting Throttle. The display panel on the MP-10 Controller will automatically
turn on and off when the lid is opened and closed. Use the throttle control to set
the associated gauge to the pump depth in the well. ALWAYS SET THE PUMP
DEPTH TO BE 10 TO 20 FEET DEEPER THAN THE PUMP ACTUALLY
IS IN THE WELL TO ALLOW ENOUGH PRESSURE TO PUMP WATER
FROM TOP OF WELL TO THE END OF THE DISCHARGE TUBING.

Setting desired pump cycle. For wells that are less than 50 feet in total depth use
the default setting of CPM4 to begin pumping. CPM stands for cycles per minute.
CPM4 will refill and discharge water in and out of the pump 4 times each minute.
For deeper pumping depths use less cycles per minute. To change the CPM
setting use the CPM/Value button on the MP-10 Controller. Once a desired flow
rate is selected press the Start/Stop button to begin pumping. The individual refill
and discharge times can be altered within each CPM Value during pumping by
pressing the Flow/Value up or down buttons.

Operate the pump. Operate the pump at the desired flow rate, purge the required
volumes, take and record the required measurements, and collect samples as

required.

Completion of sampling. At the completion of the sampling at the well, turn off
the pump using the Start/Stop button on the MP-10 Controller. Tumn off the Well
Wizard air compressor and expel any moisture. Disconnect the air line from the
compressor to the MP-10 Controller. Slowly remove the pump from the well by
using the support line. Once the pump is out of the well, cut the tubing to allow
the easy removal of the grab plate and top plate from the tubing. Decon all parts
of the pump and discard the used bladder, tubing, and support line. Replace the
bladder with a new bladder and return each piece of equipment to its transport

case.
Reference

Sample Pro Portable MicroPurge Pump “User’s Guide”
MicroPurge Basics MP-10 Controller “User’s Guide”

SOP T133
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Introduction

This Remedial Investigation /Feasibility Study (RI/FS) Quality Assurance Project Plan
(QAPP) for the Lake Calumet Cluster Site (the Site) in Chicago, Illinois has been
prepared by ARCADIS G&M, Inc. (ARCADIS) on behalf of the Lake Calumet Cluster
Site Group (Site Group). The RIFS Sampling and Analysis Plan (SAP) describes the
work that will be performed by the Site Group towards completion of their RUFS
obligations under the terms and conditions of the Administrative Order by Consent
(AOC) and the Statement of Work (SOW) for Remedial Investigation/Feasibility Study
at the Liake Calumet Cluster Site.

United States Environmental Protection Agency (U.S. EPA) policy requires that all
work performed by or on behalf of the U.S. EPA involving the collection of
environmental data be implemented in accordance with a U.S. EPA-approved QAPP.
The QAPP is a planning document that provides a "blueprint" for obtaining the type
and quantity of data needed to support environmental decision-making. The QAPP
integrates all technical and quality aspects of a project and documents all quality
assurance (QA), quality control (QC), and technical activities and procedures
associated with planning, implementing, and assessing environmental data collection
operations.

This QAPP was prepared in accordance with the U.S. EPA QAPP guidance documents
"EPA Requirements for Quality Assurance Project Plans,” EPA QA/R-5, March 2001,

"EPA Guidance for Quality Assurance Project Plans,” EPA QA/G-5, February 1998,

and "Region 5 Instructions on the Preparation of a Superfund Division Quality
Assurance Project Plan, Revision 0,” June 2000. In accordance with these documents,
this QAPP contains the four basic groups of elements that must be included in a QAPP.
These four groups and associated elements include:

*  Grouap A - Project Management. The elements in this group include all aspects of
project management, project objectives, and project history.

*  Group B - Data Generation and Acquisition. The elements in this group include
descriptions of the design and implementation of all measurement systems that will
be used during the project.

*  Group C - Assessment/Oversight. The elements in this group encompass the
procedures used to ensure proper implementation of the QAPP.

®  Group D - Data Validation and Usability. The elements in this group cover the
QA activities that occur after the data collection phase of the project is completed.
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The elements that comprise project management, data generation and acquisition,
assessment/oversight, and data validation and usability for the RI/FS to be conducted at
the Site in Chicago, Hlinois are documented in this QAPP. This QAPP is presented as
Appencix C of the "RI/FS Work Plan, Lake Calumet Cluster Site, Chicago, Iilinois"
(RI/FS Work Plan).
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Lake Calumet Cluster Site
Chicago, lllinois

Revision: 1

Date: August 2005
Section: A, Page: 1 of 34

A. Project Management

The responsibilities of management, QA personnel, field personnel, and laboratory
personnel are provided in the following subsections. Additionally, any special
training/certification requirements for the project are identified, and an organization
chart that identifies the lines of communication among the participants in the RI/FS is
p-esented herein.

A1  Approvals

All QAPPs must be approved by the U.S. EPA prior to implementation of activities.
Approval of this QAPP is demonstrated on the title and approval signature page at the
beginning of this document.

A2 Contents

The content of this QAPP has been prepared in accordance with “Region 5 Instructions
on the Preparation of a Superfund Division Quality Assurance Project Plan, Revision
0,” June 2000. Additionally, the document has been prepared per the U.S. EPA’s
Document Control Format,

A.3  Distribution .
S .
Ce d il
The list of individuals and their organizations that will receive copies of the approved
QAPP and any subsequent revisions is presented in the AOC and Table of Contents

—_—

section of this document.

A4  Project Organization

At the direction of the Remedial Project Manager, the U.S. EPA has overall
responsibility for all phases of the R/FS. ARCADIS will perform the field
investigation and prepare the RI and FS Reports. The various quality assurance and
management responsibilities of key project personnel are defined below. Please refer
to the Project Organization Chart in Figure C-1 of this QAPP for an overview of key
responsibilities.
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A 4.1 Management Responsibilities

U.S. EPA PROJECT COORDINATOR

Kyle Rogers of the Superfund Division, Region 5 is the designated U.S.EPA Project
Coordinator. The U.S.EPA Project Coordinator aiso has the authority of the Remedial
Project Manager (RPM) and On-Scene Coordinator (OSC) as provided by the National
Contingency Plan (NCP).

RIESPONDENTS RI/FS PROJECT MANAGER — ARCADIS

The Respondents have retained ARCADIS as their RI/FS Project Manager. Jack
Kratzmeyer will serve as the ARCADIS Project Manager, and will have overall
respons: bility for technical and quality-related matters associated with completion of
the RI/FS. Final decisions on recommendations, personnel assignments, and the
submission of final reports are made by the Project Manager. Although the actual
przparation of written documents may be performed by other members of the project
team, all of these documents will be subjected to ARCADIS’s Quality
Assurance/Quality Control (QA/QC) program and will be reviewed and signed by the
Project Manager.

STL SAVANNAH LABORATORY PROJECT MANAGER: The laboratory selected for this
project is Severn Trent Laboratory in Savannah, Georgia (STL Savannah). The
analytical laboratory's Project Manager, Angie Weimerskirk, is responsible for
ensuring that the project objectives are achieved by the laboratory. The laboratory
project manager will ensure all resources of the laboratory are available on an
as-required basis; review final analytical reports; and approve final reports prior to
submission to ARCADIS.

A.4.2 Quality Assurance Responsibilities

U.S. EPA QUALITY ASSURANCE REVIEWER: The U.S. EPA Region 5 Field Support
Section (FSS) Quality Assurance Reviewer has yet to be determined (TBD) and is
responsible for reviewing and providing final approval of the QAPP.

ARCADIS QUALITY ASSURANCE MANAGER: Sid Glenn will have overall responsibility

for qualiry assurance for ARCADIS. The QA manager will review field QA/QC;
review laboratory QA/QC; coordinate and review data validation and assessment;
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advise on laboratory corrective action procedures; prepare and review QA reports;
provide QA/QC representation of project activities; and approve the QAPP.

ARCADIS FIELD QUALITY ASSURANCE MANAGER: Todd O’Brien will have
responsibility for quality management in the field. Responsibilities will include
management of field activities and field QA/QC; field data assessment; internal field
technical system audits; technical representation of field activities; preparation of
standard operating procedures (SOPs) for field activities; and implementation and
documentation of field corrective actions, if necessary.

STL SAVANNAH LABORATORY QUALITY ASSURANCE OFFICER: Andrea Teal, STL
Savannah’s quality assurance officer, will coordinate and overview laboratory systems
audits; review QA/QC documentation; conduct detailed data review; implement and
dccument laboratory corrective actions, if required; provide technical representation of
laboratory QA procedures; oversee preparation of laboratory SOPs; and approve the

QAPP.
A4.3 Field Responsibilities

ARCADIS REMEDIATION TASK MANAGER: Ali Senn will have the overall
responsibility for ensuring that the remediation goals meet U.S. EPA and Illinois EPA

objectives.

ARCADIS FIELD STUDY COORDINATORS: Ali Senn will have the responsibility of
leading and coordinating all of the activities undertaken during the remedial
mnvestigation field activities. In addition, she will be responsible for coordination of
field staff and daily supervision and documentation of all safety, decontamination, and
environrnental monitoring activities. Field study coordinators are responsible for
ascuring that all field personnel comply with the Site Health and Safety Plan (HSP).
The ARCADIS Field Coordinators report to the ARCADIS Project Manager and Task

Manager.
A.4.4 Laboratory Responsibilities

STL Savannah, located in Savannah, Georgia, will perform all chemical analyses of
sarnples collected during the RUFS activities. Groundwater samples will be analyzed
for various VOCs, light gases, and inorganics. Specific information regarding the
sarapling and analysis program are provided in Sampling and Analysis Plan (SAP),
Appendix B of this RI/FS Work Plan.
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The specific responsibilities of laboratory personnel involved in the project follow:

OPERATIONS MANAGER, STL SAVANNAH: The operations manager will coordinate
laboratory analyses; supervise in-house chain-of-custody; schedule sample analyses;
oversee data review; and oversee preparation of analytical reports.

SAMPLE CUSTODIAN, STL SAVANNAH: The sample custodian will receive and inspect
the incoming sample containers; record the condition of the incoming sample
containers; sign appropriate documents; verify correctness of chain-of-custody
documentation; notify the laboratory project manager of any non-conformances
identified during sample receipt and inspection; assign a unique identification number
to each sample, and enter the client identification number and sample identification
numbers into the sample receiving log; initiate transfer of the samples to appropriate
laboratory sections; and control and monitor access/storage of samples and extracts.

A5 Soecial Training Requirements / Certification

ARCADIS' field sampling team members are required to have received the 40-hour
Hazardous Waste Operations and Emergency Response (HAZWOPER) safety training
and annual 8-hour refresher courses required by 29 CFR Parts 1910 and 1926. On-Site
subcontractor personnel involved in invasive activities (e.g., drilling) are required to
have received the same training. The subcontractor is responsible for compliance of
their personnel with the applicable regulations.

The labcratory performing sample analysis for the RI/FS is required to be accredited
by the National Environmental Laboratory Accreditation Program (NELAP) to
demonstrate compliance with U.S. EPA's requirement that the laboratory have a
documented quality system that complies with ANSI/ASQC E4-94 ("'Specifications
and Guidelines for Quality System for Environmental Data Collection and
Environmental Technology Programs," January 1995), and EPA QA/R-2 ("EPA
Requirernents for Quality Management Plans," March 2001). STL Savannah is
accredited by NELAP for the analyses identified in this QAPP.

A48 Project Organization Chart

Figure C-1 presents the organizational chart for the RI/FS data collection activities.
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A5  Problem Definition and Background

The purpose of the RI/FS and background information for the Site are presented in the
following sections.

A.5.1 Frcblem Definition

As stated in the SOW attached to the AOC, the purpose of the RI/FS is to investigate
th= nature and extent of affected media at the Site, assess the risk of impacts on human
health and the environment, and develop and evaluate potential remedial alternatives.
The strategy for the RI/FS and general management of the Site are to:

= Conduct a remedial investigation to determine fully the nature and extent of the
release or threatened release of hazardous substances, pollutants, or contaminants
of concern from the Site, at levels that adversely affect human health and the
environment;

= Gather sufficient data, samples, and other information in order to perform human
health and ecological risk assessments for the Site; and

®  Perform a feasibility study to identify and evaluate a streamlined list of alternatives
for the appropriate extent of remedial action to protect human health and the
environment by preventing, eliminating, controlling or mitigating the release or
threatened release of hazardous substances, pollutants, or contaminants of concern
from the Site.

A.52 Background Information

The Site is located in southeastern Chicago, Ilinois, southeast of Lake Calumet and
approximately two (2) miles northeast of Hegewisch, Illinois (Figure 1-1). The Site
approximately 90-acre Site consists of the parcels commonly referred to as the Album
Incinerator site, the U.S. Drum site, the Unnamed Parcel, and a portion of the Paxton
Lagoons. The Paxton Lagoons parcel is the only parcel visually distinct from the
others and was previously closed by the Illinois Environmental Protection Agency
(Tllinois EPA) by draining the lagoons, thermal treatment of selected soils, and
construction of an engineered clay cap over the closed lagoons.

The property is bounded to the west by Land and Lakes #3 Landfill, Paxton II Landfill
to the northwest, Paxton I Landfill to the north, the Norfolk Southern Railroad right-of-
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way and Indian Ridge Marsh to the east, and 122™ Street to the south. The boundary
with Paxton I Landfill to the north is not clearly defined with a fence line, differential
land usss, or topographic inclination.

Additional information regarding the regional and Site setting, including geology,
hvdrogeology, and climate, are provided in Section 2 of the Work Plan.

A.6  Project Description and Schedule

This QAPP has been prepared to satisfy the requirements for the RI/FS, and addresses
sampling procedures, sample custody, analytical procedures, data reduction, data
velidation, reporting, and personnel requirements to ensure that the data obtained are of
sufficient quality and quantity to adequately characterize the Site and conduct a human
health r sk assessment (HHRA) and ecological risk assessment (ERA). Based on the
details presented in the RI/FS Work Plan, the Site has already been largely
characterized by prior subsurface investigations; however, data gaps exist which will
require additional information in order to complete the Feasibility Study. This section
describes the Site investigation activities that will be conducted during the Remedial
Investigation at the Site. The specific RI work tasks include:

* Install of eight monitoring wells and one piezometer to verify hydraulic gradient
and flow direction.

»  Survey elevations of the top of casing (TOC) and ground surface of the existing
Site monitoring wells, new monitoring wells, and new piezometer.

= Sample the eight new monitoring wells and four existing monitoring wells.

= Conduct hydraulic conductivity testing (slug testing) of the fill, silty-sand and
sandy surficial geologic material at the Site.

= Collzct one groundwater sample from a test trench placed at the interface of the
Site and the Indian Ridge Marsh.

RIFS activities will be conducted consistent with the U.S. EPA Office of Emergency
and Remredial Response Guidance for Conducting Remedial Investigations and
Feasibility Studies Under CERCLA (U.S. EPA, 1988). Investigative activities will be
conducted in accordance with the Site-specific SAP (Appendix B to the RUFS Work
Plan) and HSP (Appendix D to the RI/FS Work Plan).
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A detailed description of each of the RI Site characterization tasks is provided in
Section 3 of the RUVFS Work Plan. Table C-1 presents a summary of the sampling and
ar alysis effort for the groundwater characterization tasks.

A.3.1 Groundwater
A.5.1.1 Groundwater Investigation Program

Eleven (11) on-Site monitoring wells and one off-Site monitoring well will be sampled
to deternuine constituent behavior and biogeochemical conditions within the proposed
groundwater flow transects. Groundwater samples will be analyzed for low flow
parameters. VOCs, light gases, and inorganic parameters. Low flow parameters
include dissolved oxygen, pH, conductivity, temperature, and redox. Light gases
include methane, ethane, and ethene. Inorganic parameters will include nitrate, total
and dissolved iron, sulfate, sulfide, ammonium, total suspended solids (TSS), and total
Target Analyte List (TAL) metals. The Site groundwater monitoring will occur in a
sirgle groundwater monitoring event. Prior to groundwater sampling, a
contemporaneous round of groundwater elevation measurements will be collected from
the accessible Site monitoring wells.

A.€6.1.2 Groundwater Data Verification and Validation

AFRCADIS will internally verify the groundwater sample data by reviewing field
documentation and chain-of-custody records. Data from direct-reading instruments
used to measure pH, conductivity, oxidation-reduction potential (ORP), and dissolved
oxygen (DO) will be intermally verified by reviewing calibration and operating records.
It should be noted that field temperature measuring equipment are not calibrated in the
field and the only data verification that can be performed is reviewing the records from
routine factory calibration. The project laboratory will internally verify the VOCs,
light gases and inorganic parameters data by reviewing sample receipt, sample
preparation, sample analysis (including internal QC checks), and data reduction and
reporting documentation. The field-measured pH, conductivity, ORP, and DO data
and laboratory-generated VOCs, light gases and inorganic parameters data will be
validated by ARCADIS by evaluating the Precision, Accuracy, Representativeness,
Comparability, Completeness, and Sensitivity (PARCCS) of the data from field QC
samples and internal laboratory QC checks relative to the requirements in this QAPP.
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A.5.2 Project Schedule
The project schedule is presented in Section 5.3 of the RI/FS Work Plan.
A.7T  Quality Objectives and Criteria for Measurement Data

The data quality objectives and measurement performance criteria for the RI activities
are presented in the following subsections.

A.7.1 Data Quality Objectives

Data quality objectives (DQOs) are qualitative and quantitative statements derived
from the outputs of each step of the DQO process. The DQO process is a series of
planning steps based on the scientific method that is designed to ensure that the type,
quantity, and quality of environmental data used in decision-making are appropriate for
the intended application.

There are seven steps in the DQO process that include:

1. Stating the problem;

2. Identifying the decision;

3. Identifying inputs to the decision;

4. Defining the boundaries of the study;

5. Developing a decision rule;

6. Specifying limits on decision errors; and

7. Optimizing the design for obtaining data.

The deta:1s of the DQO process for the groundwater characterization tasks are provided
below.

Step 1. Stating the Problem
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The problem, as identified in Section A.5 of this QAPP, is to investigate the nature and
extent of affected groundwater at the Site, complete the human health and ecological
nsk assessments, and develop and evaluate potential remedial alternatives.

Step 2. ldentifying the Decision

The primary decision for the groundwater investigation is to determine the distribution
of hazardous substances, pollutants, or contaminants as well as the extent, fate, and
transport of any groundwater plumes. Another decision for the groundwater
irvestigation is to determine groundwater flow direction and hydraulic conductivity.

Step 3. ldentifying Inputs

In addition to the data collected during implementation of the RI, the inputs to the
decision process for the groundwater investigation are data from previous
investigations and yet to be determined cleanup objectives.

Stzp 4. Defining Study Boundaries

The spatial boundanes for the groundwater investigation consist of Site monitoring
wells.

Step 5. Develop Decision Rule

If the concentrations of VOCs, light gases and inorganic parameters detected in
groundwater samples collected during the RI are less than their respective cleanup
objectives, then the vertical and horizontal extent of impacted groundwater have been
defined. If the concentrations of VOCs, light gases and inorganic parameters detected
in groundwater samples collected during the RI are greater than or equal to their
respective cleanup objectives, then the vertical and horizontal extent of impacted

groundwater have not been defined.

Step 6. Specify Limits on Decision Ervors

The limits on decision errors expressed as percent error should be no greater than 25
percent. The aggregate sampling and analysis error may be greater, but error resulting

from sampling procedures or the nature of the sample matrix is not quantifiable.

Stev 7. Optimize the Design
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The design of the sampling and analysis program (SAP) was developed in accordance
w th the SOW for the Site. The SAP has been designed to ensure that the problem
identified in Section A.5 of this QAPP can be solved in a resource-efficient and timely
manner. The details of the investigations are presented in Section 3 of the RI/FS Work

Plan.

A.7.2 Measurement Performance Criteria

The measurement performance criteria for precision, accuracy, representativeness,
completzness, and comparability are provided in the following subsections.

A.7.2.1 Precision

Precision is a measure of the degree to which two or more measurements of the same
characteristic (i.e., analyte, parameter) under the same or similar conditions are in

agreement.
Field Przcision Criteria

Precision of the field sample collection procedures will be assessed by the data from
analysis of field duplicate samples. Relative percent differences (RPDs) will be
calculated for detected analytes from investigative and field duplicate samples. Field
duplicate: samples will be collected at a minimum frequency of 1 per 10 investigative
samples. RPDs of 35 percent water sample field duplicates will be used as advisory
limits for analytes detected in both the investigative and field duplicate samples at
concentrations greater than or equal to five times its quantitation limit. Professional
judgment will be used to qualify associated investigative sample data.

Field precision for measurements obtained during groundwater monitoring will be
assessed through duplicate/replicate measurement of the same sample at a frequency of
1 par 10 or fewer groundwater sampling locations. The precision acceptance criteria
for field measurements obtained during the field activities are presented in the SOPs in

the SAP.
Laboratory Precision Criteria
Laboratory precision will be assessed through the calculation of RPDs for

replicate/duplicate sample analyses. In general, these will be matrix spike/matrix spike
duplicate (MS/MSD) samples for organic analyses and matrix spike/laboratory
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duplicate (MS/Dup) samples for inorganic analyses. Field samples will be collected as
a.a mmimum frequency of 1 per 20 aqueous investigation samples. The equation to be
used to determine precision is presented in Section D.3.1 of this QAPP. Precision
control limits for the analyses are presented in Table C-3.

A 722 Accuracy

Accuracy is the extent of agreement between an observed value (i.e., sample result)
and the accepted or true value for the parameter being measured.

Field Accuracy Criteria

The criteria for accuracy of the field sample collection procedures will be to verify that
samples are not affected by sources external to the sample, such as sample
contamination by ambient conditions or inadequate equipment decontamination
procedures. Field sampling accuracy will be assessed by the data from equipment and
trip blank samples.

Equipment blank samples will be collected at a frequency of 1 per 20 or fewer
sampling equipment decontamination procedures. Equipment blank samples will be
collected by routing laboratory-provided deionized water through decontaminated
sampling equipment. Equipment blank samples will be analyzed to check procedural
contamination and/or ambient conditions and/or sample container contamination at the
Size that may cause sample contamination. Equipment blank samples will be collected
for aqueous samples only, and will not be collected for samples collected using
pre~cleaned or pre-cleaned, disposable sampling equipment.

Trip blank samples, consisting of organic-free water poured into sample vials at the
laboratocy, will be provided by the project laboratory for the groundwater sampling
events. Trip blank samples will be handled in a manner consistent with actual field
samples, but will not be opened, and will be shipped back to the laboratory with the
samples. Trip blank samples will provide a measure of potential cross-contamination
of samples by VOCs during shipment and handling. One trip blank sample will be
included in each shipping cooler containing aqueous samples for VOC analysis.

Equipment and trip blank samples should not contain target analytes. The equipment
and trip blank sample data will be evaluated using the procedures specified in Section
D.2 of this QAPP. Accuracy also will be ensured by adhering to all sample handling

procedures, sample preservation requirements, and holding time periods.
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Accuracy of field measurements obtained during groundwater monitoring will be
assessed by analyzing calibration check samples. Accuracy acceptance criteria for
ticld measurements obtained during the field activities are presented in the SOPs in the

SAP.
Laboraiory Accuracy Criteria

Laboratory accuracy will be assessed by determining percent recoveries from the
aralysis of laboratory control samples (LCSs) or standard reference materials (SRMs).
Accuracy relative to the sample matrix will be assessed by determining percent
recovenes from the analysis of MS/MSD or MS/Dup samples. MS/MSD and MS/Dup
samples will be collected/designated for the organic and inorganic analyses,
respectively, at a minimum frequency of 1 per 20 or fewer samples. The equation to be
used to determine accuracy for this project is presented in Section D.3.2 of this QAPP.
Accuracy control limits are presented in Table C-3.

The accuracy of the organics analyses also will be monitored through the analysis of
surrogate compounds. Surrogate compounds are added to each sample, standard,
blank, and QC sample prior to sample preparation and analysis. Surrogate compounds
are not expected to be found occurring naturally in the samples, but behave analytically
sirnilar to the compounds of interest. Consequently, surrogate compound percent
recoveries will provide information on the effect that the sample matrix exhibits on the
accuracy of the analyses. Table C-3 provides surrogate compound percent control

Iimits for the organic analyses.

A.7.2.3 Representativeness

Representativeness is a qualitative term that describes the extent to which a sampling
design adequately reflects the environmental condition of a site. Representativeness
also reflects the ability of the sample team to collect samples and laboratory personnel
to analyze those samples in such a manner that the data generated accurately and
precisely reflect the conditions at a site.

Field Representativeness Criteria

Representativeness is dependent upon the proper design of the sampling program. The
represenzativeness criteria for field sampling will be to verify that the monitoring well
locations are properly established on and off Site (as applicable), that the correct
monitoring wells are sampled, and that the sampling procedures in the SAP are
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fcllowed. The sampling programs were designed to provide data representative of Site
conditions. During development of these programs, consideration was given to past
waste disposal practices, existing analytical data, and physical setting and processes.
The rationale for the sampling network is provided in Section A.6 of this QAPP.

Laboraiory Representativeness Criteria

The representativeness criteria for laboratory data will be to ensure that the proper
analytical procedures are used for sample preparation (e.g., homogenizing the sample
prior to subsampling), sample analysis, and that sample holding times are met.
Additionally, the accuracy and precision of the laboratory data affect
representativeness. The laboratory representativeness criteria will include achieving
the accuracy and precision criteria for the sample analyses.

A.7.2.4 Comparability

Comparability is an expression of the confidence with which one data set can be
compared with another.

Field Comparability Criteria

The criteria for field comparability will be to ensure and document that the sampling
networks designed for the RI are properly implemented and the sampling procedures in
the: SAP are followed for the duration of the sampling programs described in this
QAPP and any amendments to this QAPP,

Labhoratory Comparability Criteria

The criteria for laboratory data comparability will be to ensure that the analytical
methods used for the RI sampling and analysis events that are comparable to the
methods used for previous sampling events. The analytical methods identified in
Section BB.4 of this QAPP generally are comparable to the methods used to generate
data for previous investigations.

A.7.2.5 Completeness

Completeness is a measure of the amount of valid data obtained from a measurement
system compared to the amount that was expected to be obtained under normal
conditiors.
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Field Completeness Criteria

Tae criteria for field completeness will be that a minimum of 90 percent of the
ficld-measured data are valid. The procedure for determining field data validity is
provided in Section B.10.2 of this QAPP. The equation for calculating completeness is
presented in Section D.3.4 of this QAPP.

Laborarory Complereness Criteria

The criteria for laboratory completeness will be that a minimum of 90 percent of the
laboratory data are determined to be valid (usable) for the intended purpose. The
procedure for determining laboratory data validity is provided in Section B.10.2 of this
QAPP. The equation for calculating completeness is presented in Section D.3.4 of this
QAPP.

A.7.2.6 Sensitivity

Sensitivity is the ability of a method or instrument to detect a parameter to be measured
at a level of interest.

Field Sensitivity Criteria

The criteria for field measurement sensitivity are provided in the Attachment 1 of the
SAP (Appendix B of the RI/FS Work Plan). The sensitivity of the field instruments
(field-portable pH, temperature, conductivity, ORP, and DO meters) selected to
measure the pH, temperature, conductivity, ORP, and DO of groundwater and surface
water for this project will be measured by analyzing calibration check solutions, where
appropriate, that equate to the lower end of the expected concentration range. The
sensitivity of the PID used to screen soil samples for organic vapors is relative to
background readings of ambient air.

Lavoratory Sensitivity Criteria

The sensitivity requirements for the laboratory analyses are provided in Table C-3.
The analytical methods are sufficiently sensitive for the project.
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A.8  Special Training Requirements and Certification

Special training/certification requirements for this project were provided in Section
A45.

A.3  Documentation and Records

The documents, records, and reports generated during the RI are identified in the
following subsections.

A9.1 Field and Labaoratory Records

Documents and records generated during the project include sample collection records,
QC sample records, field measurement records, laboratory records, and data handling
records. A brief description of these documents and records are provided below.
Detailed information on these records is provided in subsequent sections of this QAPP.

Sample collection records that will be used during the sampling activities include field
logbooks, stratigraphic logs, chain-of-custody records, and shipping papers.

QC sample records that will be used during the project to document the generation of
QC samples include field logbooks for recording equipment blank samples, field
duplicate samples, and MS/MSD and MS/Dup samples. The project laboratory will
maintain appropriate documentation of trip blank sample preparation, quality records
for deionized water sent for equipment blank samples, and sample integrity
informat:on. Records of sample preservation will be maintained in field logbooks and

by the project laboratory.

Field measurements of organic vapors, depth to groundwater, pH, temperature,
conductivity, ORP, and DO will be recorded in bound logbooks or standard field
forms. Calibration data, where applicable, will also be recorded in these logbooks or

forms.

Laboratory records that will be maintained for the project include sample receipt
documentation, field and laboratory chain-of-custody documentation, sample container
cleanliness certifications, reagent and standard reference material certifications, sample
preparation records, sample analysis records (e.g., run logs), instrument/raw data, QC
data, calibration data, corrective action reports, and final reports.
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Data handling records that will be maintained include verification of computer
programs used to manipulate or reduce raw data into final results and data validation
reports. The project laboratory will maintain documentation of data verification and
reducticn procedures as necessary for the analyses used during the RI activities.
ARCADIS will maintain checklists, notes, and reports generated during the external

data validation process.

A.9.2 Data Reporting Format

Fizld data will be recorded in bound logbooks or on standard forms (e.g., stratigraphic
logs). The details for recording field data are provided in Section B.3.2.1 of this
QAPP. Field data primarily will be from direct-reading meters, consist of field
readings (e.g., depth to water measurements), or field observations. These data will be
tabulated and included in project reports or submittals, as appropriate.

Laboratory reports for samples collected during the RI to determine the nature and
ex:ent of contamination or for risk assessment purposes will consist of the following
da:a deliverables:

1. Case Narrative

- Date of issuance;

- Any deviations from intended analytical strategy;

- Laboratory batch number;

- Number of samples and respective matrices;

- Project name and number;

- Condition of samples "as received";

- Discussion of whether or not sample holding times were met;

- Discussion of technical problems or other observations that may have
created analytical difficulties; and

- Discussion of any laboratory quality control checks that failed to meet
project criteria.

2. Chemistry Data Package

- Dates of sample collection, receipt, preparation, and analysis;
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- Cross-reference of laboratory to project sample identification numbers;
- Description of data qualifiers used;

- Methods of sample preparation and analysis;

- Sample results in tabular format;

- MS/MSD and MS/Dup data, LCS data, method blank data, surrogate
compounds data, internal standards data;

- Raw instrument data (including calibration data and instrument
performance checks); and

- Fully executed chain-of-custody document.

Laboratory reports for samples collected during the RI for screening purposes will
consist of the data deliverables identified above, with the exception of raw instrument
data. Method detection limit studies, instrument detectton limit studies, and method
performance and validation studies will be maintained by the laboratory.

A.9.3 Data Archiving and Retrieval

Section XIV of the AOC specifies that all records be maintained for 2 minimum of ten
years foliowing completion of the actions required by the AOC. U.S. EPA is to be
notified at least 90 days before the documents are scheduled to be destroyed. All
records for the RI/FS will be maintained consistent with the requirements of the AOC.
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The design and implementation of the measurement systems that will be used during
the RI, ncluding sampling procedures, analytical procedures, and data handling and
documentation are detailed in the following subsections.

B.1 Sampling Process Design

The rationale for the RI sampling programs is provided in Section 3 of the RI/FS Work
Plan and was detailed in Section A.6 of this QAPP.

B.2  Sampling Methods Requirements

Samplirg methods for the collection of groundwater are provided in the SAP.

B.2.1 Field Equipment and Sample Container Cleaning Procedures

Equipment cleaning/decontamination procedures are provided in Section 6.0 of the
SAP. Sample containers will be provided by STL Savannah. STL Savannah's vendor
for sample containers is QEC of Jackson, Michigan. All containers will be precleaned
in accordance with the U.S. EPA guidance document entitled "Specifications and
Guidance for Contaminant-Free Sample Containers,” EPA 540/R-93/051. Certificates
of analysis for each lot of containers will be maintained by STL Savannah.

B.2.2 Fizld Equipment Maintenance, Testing, and Inspection Requirements

Field equipment will be inspected and tested prior to being shipped to the field, unless
the equipment is rented. Prior to use in the field, the equipment is checked again,
generallv during field calibration, and the performance information is recorded in the
field logoook. All equipment shipped back from the field is inspected and tested upon
return unless the equipment is rented. Any required maintenance is performed and
documented in the field logbook prior to the equipment being returned to service.

Cr tical spare parts for field equipment and replacement field equipment are available
at cach ARCADIS office and can be shipped for overnight delivery, picked up at the
AKCADIS office, or delivered to the field when the need is identified. Alternately,

fie'd equipment vendors can provide replacement equipment if needed. The
replacement equipment can be shipped for overnight delivery as necessary.
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The field supplies for the RI sampling activities consist of calibration standard
solutions for field instrument calibration and calibration checks, detergent (Alconox)
for equipment cleaning, deionized water for collecting inorganics field (equipment
rinsate) blank samples, purge-and-trap grade water for collecting VOC equipment
blank samples, chemical preservatives for pH adjustment of the appropriate aliquots of
samples (e.g., hydrochloric acid for VOCs and nitric acid for metals), and sample
containers to collect the water samples.

Fizld calibration standards (e.g., pH buffers, conductivity solutions) will be obtained
from Cole Parmer and are traceable to National Institute of Standards and Technology
(NIST) standards. ARCADIS' Field QA Officer is ultimately responsibie for ensuring
that the field calibration standards for the project are acceptable. The calibration
stendards will be checked prior to being sent to the field to ensure that they have not
expired or otherwise degraded. New calibration standards will be purchased if existing
standards are found to be expired or degraded. Alconox, which is a standard

" laboratory-grade detergent, also is obtained from Cole Parmer. Distilled water will be
purchased as needed from a variety of vendors.

Deionized water, purge-and-trap grade water, chemical preservatives, and sample
containers will be provided by STL Savannah. The project laboratory will maintain
documentation of the purity/cleanliness for these materials. The project laboratory QA
Officer is ultimately responsible for ensuring that these materials are acceptable for the
project. The acceptability of these materials for use will be evaluated by reviewing lot
analysis certificates (deionized water, chemical preservatives, and containers).
Pu-ge-and-trap grade water will be obtained from STL Savannah's volatile organic
analysis laboratory and will meet the acceptability requirements for method blank
saraples specified in their VOC analysis SOP. Water, preservatives, and containers
that do not meet STL Savannah's acceptability requirements will not be shipped to the

fie d.
B.3  Sample Handling and Custody Requirements

Th= procedures for sample handling, labeling, shipping, and chain-of-custody
documentation are provided in the subsections that follow.

"
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B.3.1 $Sample Handling

The procedures used to collect the samples are provided in the SAP. Sample aliquots
will be containerized in order of decreasing analyte volatility. Groundwater samples
will be containerized in the following sequence: VOCs; light gases; and inorganic
parameters. Table C-4 identifies the requirements for the number of containers,
container volume, container type (material of construction), preservation, holding time
periods, packaging, and shipping for the analyses associated with each sampling

prograrn.

Each sample container will be labeled with a unique sample number that will facilitate
tracking and cross-referencing of sample information and will be recorded in the field
logbool:. The unique sample number will be recorded with the sample location in the
ficld logbook at the time of sample collection. The field logbook will form part of the
permanent field record. The sample numbering system to be used is described as
follows (the information entered on the sample labels will be printed by the field

sampler):

Example: LOC- XX-MMDDYY

Where:

LOC - designates sample location (i.e., LC10, P02, etc.);

XX - designates types of sample (GW-groundwater); and
MMDDYY - designates date of collection presented as month, day, year.

QC samples also will be numbered with a unique sample number. The sample location
of each QC sample will be recorded in the field log book only. The sample numbering
system to be used for such samples is described as follows (the information entered on

the sample labels will be printed by the field sampler):

Example:
TE - MMDDYY-N

Where:
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I3 designates type of field QC sample (Dup — field duplicate, EB Section: B, Page: 4 of 21

equipment blank, TB — trip blank, and MS/MSD - matrix
spike/matrix spike duplicate);

MMDEYY - designates date of collection presented as month, day, year; and

N - designates sequential number for each sample.

Semples will be placed in shipping coolers containing bagged, cubed ice immediately
following collection. The samples will be grouped in the shipping cooler by the order
in which the samples are collected. The samples will be shipped to the laboratory via
an overnight courier service, generally on the day they are collected. The only
exceptions to this procedure will be for samples collected after the courier service has
picked up the shipment for the day (generally only at remote sites) and samples
collected on a Sunday or holiday. In these instances, the samples will be shipped on
the next business day.

Tte laboratory will group the samples in sample delivery groups (SDGs) by sampling
program. An SDG is a group of 20 or fewer field samples (including field QC
samples) received by the laboratory within 14 calendar days.

B.3.2 Sample Custody

Chain-or-custody is the sequence of possession of an item. An item (such as a sample
or final evidence file) is considered to be in custody if the item is in actual possession
of a person, the item is in the view of the person after being in his/her actual
possession, or the item was in a person's physical possession but was placed in a secure
area by that person. Field, laboratory, and final evidence files custody procedures are
described in the subsections that follow.

B.2.2.1 Field Custody Procedures

Logbooks will used to record field data collection activities. Entries into field
logbooks will be described in as much detail as possible to ensure that a particular
situation could be reconstructed solely from logbook entries. Field logbooks will be
bound ficld survey books or notebooks with consecutively numbered pages. Logbooks
will be assigned to field personnel and will be stored at ARCADIS's Chicago, Illinois
office when not in use. Each logbook will be identified by the project-specific
documerit number (C1001286.0004).
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The titlz page of each logbook will contain the following information:

=  Person to whom or task for which the logbook is assigned;
®  Project number;

= Project name;

= The starting date for entries into the logbook; and

® The ending date for entries into the logbook.

Entries into the logbook will contain a variety of information. At the beginning of each
dey's logbook entry, the date, start time, weather, names of all sampling team members
present, and the signature of the person making the entry will be entered. The names
of individuals visiting the site or field sampling team and the purpose of their visit will
also be recorded in the field logbook.

All field measurements obtained and samples collected will be recorded. All logbook
entries will be made in ink, signed, and dated with no erasures. If an incorrect logbook
entry is made, the incorrect information will be crossed out with a single strike mark
which will be initialed and dated by the person making the erroneous entry. The
correct information will be entered into the logbook adjacent to the original entry.

Whenever a sample is collected or a measurement is made, a detailed description of the
location will be recorded in the logbook. Photographs taken at a location, if any, will
also be noted in the logbook. All equipment used to obtain field measurements will be
recorded in the field logbook. In addition, the calibration data for all field
measurement equipment will be recorded in the field logbook or on standard field

forms.

Samples will be collected following the sampling procedures documented in the SAP.
The equ:pment used to collect samples, time of sample collection, sample description,
volume and number of containers, preservatives added (if applicable) will be recorded
in the field logbook. Each sample will be uniquely identified using the sample
numbering system provided in Section B.3.1 of this QAPP.

The sample packaging and shipping procedures summarized below will ensure that the
samples arrive at the laboratory with the chain-of-custody intact:
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The field sampler is personally responsible for the care and custody of the samples
until they are transferred to another person or the laboratory. As few people as
possible will handle the samples.

All sample containers will be identified by using sample labels which will include
the date of collection, unique sample number, and analyses to be performed.

Sample labels will be completed for each sample using waterproof ink.
Samples will be placed in coolers containing ice immediately after collection.

Samples will be accompanied by a properly completed chain-of-custody form. An
example chain-of-custody form is in the SAP. The sample identification numbers
will be listed on the chain-of-custody form. When transferring the possession of
samrples, the individuals relinquishing and receiving the samples will sign and
record the date and time on the form. The chain-of-custody form documents
sample custody transfers from the sampler to another person, to the laboratory, or
to/from a secure storage area.

All sample shipments will be accompanied by the chain-of-custody form
idertifyving its contents. The chain-of-custody form is a three-part carbonless-copy
form. The form is completed by the sampling team and, after signing and
relinquishing custody to the shipper, retains the bottom (pink) copy. The yellow
copv is retained by the laboratory and the fully executed top copy is returned as
part of the data deliverables package.

Samples will be properly packaged for shipment (see Table C~4) and dispatched to
the appropriate laboratory for analysis with a separate signed chain-of-custody
form enclosed in and secured to the inside top of each shipping cooler. Shipping
coolers will be secured with custody tape for shipment to the laboratory. The
custody tape is then covered with clear plastic tape to prevent accidental damage to

the custody tape.

If the samples are sent by common carrier, a bill of lading will be used and copies
will be retained as permanent documentation. Commercial carriers are not
required to sign the chain-of-custody form as long as the form is sealed inside the
sample cooler and the custody tape remains intact.

If samples are not shipped to the laboratory the same day the samples are collected
in the field, additional ice will be placed in the coolers, the coolers will be sealed
and kept in a designated secure area until they are shipped to the laboratory as
described above.
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B.3.2.2 Laboratory Custody Procedures

Laboratory sample custody begins when the samples are received at the laboratory.
The sample custodian will assign a unique laboratory sample identification number to
each incoming sample. The field sample identification numbers, laboratory sample
icentifization numbers, date and time of sample collection, date and time of sample
receipt, and requested analyses will be entered into the sample receiving log. Sample
log-in, custody, and document control procedures are detailed in the Laboratory
Quality Manual (LOM) in Attachment C-1.

Following log-in, all samples will be stored within an access-controlled location and
will be maintained properly preserved (as defined in Table C-4) until completion of all
lavoratory analyses. Unused sample aliquots and sample extracts/digestates/distillates
will be maintained properly preserved for a minimum of 30 days following receipt of
thz final report by ARCADIS. The project laboratory will be responsible for the
disposal of unused sample aliquots, sample containers, and sample
extracts/digestates/distillates in accordance with all applicable local, state, and federal

regulations.

The laboratory will be responsible for maintaining analytical log books and laboratory
data. Raw laboratory data files will be inventoried and maintained by the laboratory
for a minimum period of seven years, after which time ARCADIS will advise the

laboratory regarding additional storage.

B.2.2.3 Final Evidence Files Custody Procedures

The final evidence file for the project will be maintained by ARCADIS and will consist
of the following:

1. Project plan;

Project log books;

Fi=1d data records;

Sample identification documents;
Chain-of-custody records;

Caorrespondence;

N v s LN

References, literature;
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8. Final laboratory reports;
0, Miscellaneous - photos, maps, drawings, etc.; and

10.  Final report.

The final evidence file materials will be the responsibility of the evidentiary file
custod.an (ARCADIS' Project Manager) with respect to maintenance and document
ramoval. Section XIV of the AOC specifies that all records be maintained fora —
minimum of ten years following comipletion of the actions required by the AOC. U.S.
EPA is to be notified at least 90 days before the documents are scheduled to be
destroyed. All records for the RI/FS will be maintained consistent with the
requirements of the AOC.

B.4  Analytical Methods Requirements

The field and laboratox;y analytical methods that will be used during the RI are detailed
ir. the following subsections.

B.4.1 Field Analytical Methods

Groundwater samples will be analyzed in the field for pH, temperature, conductivity,
ORP, and DO. The data from these analyses will be used to determine when the
groundwater is suitable for the collection of representative samples. Field-portable pH,
temperature, conductivity, ORP, and DO meters will be used to analyze the samples.
SOPs for these field measurements are presented in the SAP.

Measurements of surface water pH, temperature, specific conductance, and DO will be
recorded in the field using a YSI model 6820 probe or equivalent instrument. SOPs for

these field measurements are presented in the SAP.

B.4.2 Laboratory Analytical Methods

Groundwater samples will be analyzed off Site by the project laboratory. The
following presents a brief discussion of each analytical technique that will be used for

chemical analysis of samples collected during the RI.
VOCs in. water samples will be analyzed using purge-and-trap sample

concentration/introduction followed by gas chromatography/mass spectrometry
(GC/MS) analysis.
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analyzed using inductively coupled plasma (ICP) emission spectrometry and cold ' '
vapor mercury atomic absorption spectrometry. Nitrate and sulfate will be analyzed in
water samples by ion chromatography/electrical conductivity separation/detection
techniques. Sulfide in water samples will be analyzed by the iodometric method,
which consists of back-titrating excess iodine added to oxidize sulfide in the samples.
Ammonia in water samples will be determined potentiometrically using an

10n-selective electrode.

The analytical methods that will be used by the project laboratory for analyzing
groundwater samples are presented in Table C-5. Laboratory LQM and SOPs for the
analyticatl methods are presented in Attachment C-1.

The quantities and types of QC samples for the groundwater investigation are included
in Table C-2.

B.S Quality Control Requirements

The field and laboratory QC requirements for the RI activities are discussed in the
following subsections. Specific QC checks and acceptance criteria are provided in the
field SCPs in the SAP and laboratory SOPs and LQM in Attachment C-1.

B.5.1 Field Sampling Quality Control

Field QC requirements include analyzing reference standards for instrument calibration
and for routine calibration checks. The acceptance criteria are provided in the SOPs in
the SAP. Field QC samples for this project include equipment blank samples to
deermine the existence and magnitude of sample contamination resulting from
ambient conditions or sampling procedures, field duplicate samples to assess the
overall precision of the sampling and analysis events, and trip blank samples to
monitor cross-contamination of samples by VOCs. The frequency of collection of
these field QC samples was provided in Section A.7 of this QAPP. The evaluation of
field QC data is provided in Section B.10 of this QAPP.

B.5.2 Aralytical Quality Control
The laboratory QC requirements for groundwater samples analyzed for VOCs include

analyzing mstrument performance check (mass tuning) standards, method blanks,
initial ca'ibration standards, continuing calibration standards, surrogate standards,
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checks except MS/MSD samples are provided in STL Savannah's SOPs.

The laboratory QC requirements for groundwater samples analyzed for metals include
analyzing preparation blanks, initial calibration blanks, continuing calibration blanks,
initial calibration verification standards, continuing calibration verification standards,
interference check standards, serial dilution samples, MS/MSD or MS/Dup samples,
and LCss. The analysis frequency for these QC samples, with the exception of
MS/MSD, is included in STL Savannah’s LQM in Attachment C-1. The acceptance
criteria for all these QC checks except MS/MSD or MS/Dup samples are in STL
Savannah's LQM.

The laboratory QC requirements for groundwater samples analyzed for nitrate, nitrite,
and sulfate include analyzing method blanks, initial calibration standards, continuing
calibration standards, MS/MSD or MS/Dup samples, and LCSs. The acceptance
criteria tor all these QC checks except MS/MSD or MS/Dup samples are in STL
Savannah’'s SOPs and LQM. The acceptance criteria for MS/MSD or MS/Dup samples
are provided in Table C-3 of this QAPP.

The laboratory QC requirements for groundwater samples analyzed for sulfide include
analyzing method blanks, MS/MSD or MS/Dup samples, and LCSs. The acceptance
criteria for method blank and LCS samples are in STL Savannah's SOP and LQM. The
acceptarice criteria for MS/MSD or MS/Dup samples are provided in Table C-3 of this
QAPP.

The laberatory QC requirements for groundwater samples analyzed for ammonia
includes analyzing method blanks, MS/MSD or MS/Dup samples, and L.CSs. The
acceptance criteria for method blank samples and L.CSs are in STL Savannah's LQM
and SOP. The acceptance criteria for MS/MSD or MS/Dup samples are provided in
Table C-3 of this QAPP.

B.6 Equipment Testing, Inspection, and Maintenance Requirements

The procedures used to verify that instruments and equipment are functional and
properly maintained are described in the following subsections.
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B 6.1 Field Instrument Maintenance

The fie'd equipment for this project includes field-portable pH, temperature,
conduc:ivity, ORP, and DO meters. Specific preventive maintenance procedures to be
fctlowed for field equipment are those recommended by the manufacturer. Field
instruments will be checked and calibrated daily before use. The maintenance
schedule and trouble-shooting procedures for field instruments are presented in the

SAP.
B.6.2 Laboratory Instrument Maintenance

As part of its QA/QC program, STL Savannah conducts a routine preventive
maintenance program to minimize the occurrence of instrument failure and other

system malfunctions. Designated laboratory employees will regularly perform routine
scheduled maintenance and repair of (or coordinate with the instrument manufacturer

for the repair of) all instruments. All maintenance that is performed will be
dccumented in the laboratory's maintenance logbooks. All laboratory instruments are
maintained in accordance with manufacturer's specifications.

Table C-6 provides examples of the frequency at which components of key analytical
instruments or equipment will be serviced. The LQM in Attachment C-1 provides
complete details for instrument preventive maintenance.

B.” Instrument Calibration and Frequency

The procedures for maintaining the accuracy for all the instruments and measuring
equipment which are used for conducting field tests and laboratory analyses are
described in the following subsections. These instruments and equipment will be
calibrated prior to each use or according to a periodic schedule.

B.7.1 Field Instruments/Equipment

Instruments and equipment used to gather, generate, or measure environmental data
will be calibrated with sufficient frequency and in such a manner that accuracy and
reproducibility of results are consistent with the manufacturer's specification and
requirements presented in the SOPs in the SAP.

Equipment to be used during field sampling will be examined to confirm that it is in
operating condition. This includes checking the manufacturer's operating manual for
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Individual calibration records for each field instrument that will be used for the project
will be reviewed to ensure that any prior equipment problems have not been

overlooked and all necessary repairs to equipment have been completed.

B.7.2 Labaratory Instruments

Calibration of laboratory equipment will be based on approved written procedures.
Records of calibration, repairs, or replacement will be filed and maintained by the
designated laboratory personnel performing quality control activities. These records
will be filed at the location where the work is performed and will be subject to QA
audit. For all instruments, the laboratory will maintain a properly trained repair staff
with in-house spare parts or will maintain service contracts with vendors.

The records of calibration will be kept as follows:

1. If possible, each instrument will have record of calibration permanently
affixed with an assigned record number.

iy

2. Alogbook will be assigned to each instrument showing description,
manufacturer, model numbers, date of last calibration and the signature of
the person who calibrated the instrument, due date of next calibration and
compensation or correction figures, as appropriate.

3. A written stepwise calibration procedure will be available for each piece of
test and measurement equipment.

4. Any instrument that is not calibrated to the manufacturer's original
specification will display a warning tag or will otherwise be removed from

service, as appropriate.

Specific calibration procedures and frequencies are detailed in the LQM in Attachment
C-1.

B.8 Inspection / Acceptance Requirements for Supplies and Consumables

The procedures that will be used to ensure that supplies and consumables used in the
field and laboratory will be available as needed and free of contaminants are detailed in

the following subsections.

Ry
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Supplies and consumables for field measurements and sampling will be obtained from
various vendors and include standards for field meter calibration, sample containers,
preservatives, detergent and water for equipment decontamination, and equipment
blank water. The vendors and inspection and acceptance criteria for these field
supplies were presented in Section B.2 of this QAPP. Additional field supplies and
consurrables include pump tubing and personnel protective equipment (PPE). Pump
tubing will be constructed of pre-cleaned high density polyethylene. This material will
not introduce contaminants into the samples or interfere with the analyses. All field
supplies will be consumed or replaced with sufficient frequency to prevent
deterioration or degradation that may interfere with the analyses.

B.8.2 Laboratory Supplies and Consumables

STL Savannah's vendor for general labware and reagents is Fisher Scientific or
equivalent. Vendors for chromatography supplies and organic standards include Ultra
Scientific, Supelco, Accustandard, Restek, ChemService, and Aldrich Chemical or
equivalent. Vendors for metals and general chemistry parameters supplies and
standards include Ultra Scientific, High Punty Standards, and Inorganic Ventures or
equivalent. The lot numbers of reagents and standards are recorded and dates of
receipt, first use, and expiration are documented. Certificates of analysis are
maintained on file to document reagent/standard purity.

The LQM in Attachment C-1 provide details on identifying contaminants in reagents
and standards, determining deterioration of reagents and standards, and the corrective
actions required if contaminants or deterioration are identified. The laboratory QA

Officer is ultimately responsible for the ensuring the acceptability of supplies and
consumables.

B.% Data Acquisition Requirements

Historical data for the Site were generated during the various monitoring events
identified in the RI/FS Work Plan.

B.10 Data Management

The procedures for managing data from generation to final use and storage are detailed
in subsections that follow.
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Field data will be recorded in field logbooks or on standard forms and consist of
measurements from direct reading instruments or direct measurements. Field staff are
responsible for recording field data and the Field QA Officer is responsible for
identifying and correcting recording errors.

Laboratory data are recorded in a variety of formats. Data from instruments are
recorded on magnetic media, strip charts, or bench sheets. The laboratory SOPs and
LM in Attachment C-1 provides the data-recording requirement for each preparation
and analysis method.

B.10.2 Data Validation

Validation of field data for this project will primarily consist of checking for
transcription errors and review of data recorded in field logbooks or on standard forms.
Data transcribed from the field logbook or standard forms into summary tables for
reporting purposes will be verified for correctness by the Field QA Officer or his
designee. Any limitations on the use of field data will be included in the RI reports.

Validation of the analytical data will be performed by ARCADIS' QA Officer or his
designee based on the evaluation criteria outlined in "USEPA Contract Laboratory
Program National Functional Guidelines for Organic Data Review,"

EPA 540/R-99/008, October 1999 and "USEPA Contract Laboratory Program National
Functional Guidelines for Inorganic Data Review," EPA 540/R-94-013, February

1994. The evaluation and action criteria specified in these documents (referred to
hereafter as the National Functional Guidelines) will be used for validating the data.
However, the acceptance limits for QC data will be the contro! limits determined
statistically by the laboratory, not the control limits specified in the National Functional
Guidelines. Calibration data will be validated using the acceptance criteria specified in
the: analvtical methods, not the National Functional Guidelines. Qualifiers assigned to
the data will be consistent with the data qualifiers specified in the National Functional

Guidelines.

The following QC data deliverables will be evaluated on 100 percent of the data used
for screening purposes at the Site.

Organic Analyses
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Technical Holding Times;
=  Blenks;

= Surrogate Spikes;

= MS/MSD Results;

®*  LCS Results;

=  Equipment Blanks;

= Field Duplicates; and

=  Trip Blank Samples.

Inorganic Analyses

®  Technical Holding Times;

= Blanks;

= MS/MSD or MS/Dup results;
*  Equipment Blanks;

®*  LCS Results; and

® Field Duplicates.

The results of the data validation process will be documented in a memorandum that
specifies all limitations on the usability of the analytical data.

B.10.3 Data Transformation/Data Reduction

Field data reduction procedures will be minimal in scope compared to those
implemented for laboratory data. Only direct reading instrumentation will be
employed in the field. The use of field instrument meters will generate data read
directly from the meters following calibration as outlined in the SOPs in the SAP.
These data will be recorded into field logbooks immediately after the measurements

are taken.

Laboratery data reduction procedures will be followed according to the following

protocol:
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Raw data produced and checked by the responsible analyst is turned over for Section: B, Page: 16 of 21

independent review by another analyst.

2. The area supervisor or senior chemist reviews the data for attainment of
quality control criteria established by the QAPP.

3. The area supervisor will decide whether any sample re-analysis is required.

4. Upon completion of all reviews and acceptance of the raw data by the area
supervisor, a report will be generated and sent to the laboratory Project
Manager.

5. The laboratory Project Manager will complete a thorough inspection of all
reports.

6. Following review and approval of the preliminary report by the laboratory
Project Manager, final reports will be generated and signed by the
laboratory Project Manager.

Specific equations used for data reduction are contained in the SOPs in Attachment C-
1.

B.10.4 Data Transmittal/Transfer

Field data from surveying and water level measurements will be entered into a standard
Microsoft Excel spreadsheet format. ARCADIS' Field QA Officer is responsible for
verifying the correctness of the field data after the data are transferred to a spreadsheet

format.

The project laboratory will provide electronic data deliverables (EDDs). The
laboratory data are downloaded into the EDDs directly from the laboratory information
management system (LIMS), thus eliminating the possibility of manual transcription
errors. The EDDs are imported into Microsoft Access and the data are maintained in
the database for manipulation and presentation.

AFR.CADIS' QA Officer is responsible for verifying the correctness of the analytical
database afier the laboratory data for each event have been imported. The review is
accomplished by comparing the data from the database to the hardcopy analytical
reports for a minimum of 10 percent of the sample results. If discrepancies between
the database and hardcopy analytical reports are detected, a complete verification of the
database will be performed or a new EDD will be submitted, imported, and verified as
described previously.
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The data from the RI will be used to delineate the source, nature, and extent of
constituents, and to delineate affected media. Fate and transport mechanisms for the
constituents of concern will also be evaluated. Groundwater data will be analyzed to
verify flow direction, contours, and concentration gradients.

B.10.6 Data Assessment

Assessment of laboratory data by the project laboratory will be performed using the
procedures detailed in the LQM in Attachment C-1. These assessments included
determining the mean, standard deviation, relative standard deviation (RSD), percent
difference, RPD, and percent recovery for certain QC elements.

Assessment of QC data for data validation purposes will include determining the mean,
standard deviation, RSD, percent difference, percent recovery, RPD, and percent
completeness. The statistical equations to determine percent recovery, RPD, and
percent completeness are provided in Section D.3 of this QAPP.

B.10.7 Data Tracking

Data generated in the field, such as water level measurements and elevation survey
data, will be recorded in field logbooks or on standard forms. There are no unique or
special tracking requirements for these data. The data will be transcribed for analysis
and reporting as discussed in Section B.10.3, and the original field logbooks will be
maintained in the final evidence file.

Laboratory data tracking procedures are provided in the LQM in Attachment C-1. The
LQM provides the procedures for tracking data from generation to reporting. STL
Savannah's LIMS also provides a means for tracking data in the laboratory. The
laboratory Operations Manager is ultimately responsible for data tracking in the
laboratory.

Tracking of analytical data in the Access database includes recording the laboratory
generating the data, the date when the EDD was received and imported, the date when
qualifiers were applied to the results, and the level of data validation performed.
ARCADIS' Project Manager is ultimately responsible for tracking data from entry into
the database to reporting.
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B.10.8 Data Storage and Retrieval

Laboratory data will be stored by the project laboratory in hardcopy format at their
Savannah, Georgia facility. Data are archived on site for a period of 5 years, after
which time the data are warehoused off site. Electronic instrument data are maintained
on magnetic media (i.e., magnetic tape) for this same time period. STL Savannah's
records manager is Andrea Teal, who is responsible for data archiving and retrieval.
All laboratory records for this project will be maintained consistent with the storage
requirements presented in Attachment C-1.

ARCADIS' Project Manager is responsible for project data storage and retrieval. Field
logbooks will be maintained in ARCADIS' Chicago, Illinois office between sampling
events. Upon completion of the RI/FS, the final evidence file will be archived at
ARCADIS' Chicago, Illinois office.

B.10.9 Cata Security

Laboratory data security is the responsibility of STL Savannah's records manager.
Archived data cannot be accessed without authorization and the name of purpose of
personnel accessing archived data are recorded. STL Savannah's LIMS is password
protected and access rights are restricted by job function.

ARCADIS' data security procedures include limiting project database access to
database analysts and general building security procedures.
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C. Assessment and Oversight

The tollowing subsections describe the procedures used to ensure proper
irnplementation of this QAPP and the activities for assessing the effectiveness of the
implementation of the project and associated QA/QC activities.

C.1  Assessment and Response Actions

Assessments consisting of internal and external audits may be performed during the
project. Internal technical system audits of both field and laboratory procedures will be
conducted to verify that sampling and analysis are being performed in accordance with
the procedures established in the SAP and QAPP. External field and laboratory audits
may be conducted by U.S. EPA.

An internal field technical system audit of field activities, including sampling and field
measurements, will be conducted by the Field QA Officer or his designee at the
beginning of the field sampling activities to identify deficiencies in the field sampling
and documentation procedures. The field technical system audit will include
examining field sampling records, field instrument operating records, field instrument
calibration records, and chain-of-custody documentation. In addition, sample
collection, handling, and packaging in compliance with the established procedures will
be reviewed during the field audit. Any deficiencies identified will be documented and
corrective actions will be taken to rectify the deficiencies.

Corrective action resulting from internal field technical system audits will be
implemented immediately 1f data may be adversely affected due to unapproved or
improper use of approved methods. The Field QA Officer will identify deficiencies
and recommended corrective action to the Project Manager. Implementation of
corrective actions will be performed by the Field QA Officer and field team.
Corrective action will be documented in the field logbook and/or the project file.
Follow-up audits will be performed as necessary to verify that deficiencies have been
corrected, and that the QA/QC procedures described in this QAPP and the SAP are
meintained throughout the project.

Ar external field technical system audit may be conducted by U.S. EPA Region 5 FSS
any time during the field operations. These audits may or may not be announced and

are conducted at the discretion of U.S. EPA Region 5.
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An mternal laboratory technical system audit will be conducted by the Project
laboratory QA Officer or her designee. The laboratory technical system audit is
conducted on an annual basis and includes examining laboratory documentation
regarding sample receiving, sample log-in, storage and tracking, chain-of-custody
procedures, sample preparation and analysis, instrument operating records, data
handling and management, data tracking and control, and data reduction and
verification. The laboratory QA Officer will evaluate the results of the audit and
provide a final report to section managers and the Operations Manager that includes
any deficiencies and/or noteworthy observations.

Corrective action resulting from deficiencies identified during the internal laboratory
technical system audit will be implemented immediately. The Operations Manager or
section leaders, in consultation with the laboratory supervisor and staff, will approve
the required corrective action to be implemented by the laboratory staff. The
laboratory QA Officer will ensure implementation and documentation of the corrective
action. All problems requiring corrective action and the corrective action taken will be
reported to the laboratory Project Manager. Follow-up audits will be performed as
necessary to verify that deficiencies have been corrected, and that the QA/QC
procedures described in the QAPP are maintained throughout the project.

An external laboratory audit may be conducted by U.S. EPA Region 5 FSS personnel.
These audits may or may not be announced and are at the discretion of U.S. EPA
Region 5. The external laboratory audits will include, but not be limited to, reviewing
laboratory analytical procedures, laboratory on-site audits, and/or submitting
performance evaluation samples to the laboratory for analysis.

An external laboratory audit may be conducted at least once prior to the initiation of
the sampling and analysis acttvities.

C.2 Reports to Management

Quality Assurance Management Reports will be prepared during the RI/FS. These QA
Management Reports will be included with the monthly progress reports that are
submitted to U.S. EPA and llinois EPA when data gathering or assessment activities
are being conducted. Minimally, these reports will include project status, results of
performance evaluations and system audits, results of periodic data quality validation
and assessment and data use limitations, and any significant QA problems identified
and corrective actions taken.
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ARCADIS' QA Officer will be responsible within the organizational structure for
preparing these reports. ARCADIS' Project Manager will be provided with these
reports for distribution with monthly status reports. The Final RI Report will also
include a separate QA/QC section that will summarize data quality information
contained in the periodic QA Management Reports and provides an overall data quality
assessment compared to the data quality objectives outlined in this QAPP.
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D. Data Validation and Usability

The QA activities that will be performed to ensure that the RI data are scientifically
defensible, property documented, of known quality, and meet the project objectives are
described in the following sections.

D.1  Data Review, Validation, and Verification Requirements

All field and laboratory data will be reviewed and verified. The procedures and criteria
used to verify and validate field and laboratory data will consist of evaluating the data
to the measurement performance criteria in Section A.7 of this QAPP. Field data and
logbooks will be reviewed to ensure that the requirements of the sampling program,
including the number of samples and locations, sampling procedures, and sample
handling, were fulfilled. Acceptable departures from the planned sampling program,
such as collecting a sample from an adjacent location because of a subsurface
obstruction, will not impact the data usability.

Sample collection procedures will be reviewed for compliance with the requirements
of'the SAP and QAPP. If alternate sampling procedure were used, the acceptability of
the procedure will be evaluated to determine the affect on the usability of the data.
Data usability will not be affected if the procedure used is determined to be an
acceptable alternative that fulfills the measurement performance criteria in Section A.7
of this QAPP. However, data generated from sampling procedures that do not provide
representative samples will be rejected. An example would be a groundwater sample
collected from a monitoring well that was not properly purged prior to sampling.

Sample handling records will be reviewed to ensure that sample integrity remained
intact from collection to laboratory receipt and that samples were properly preserved.
Chain-of-custody documentation and sample condition upon laboratory receipt will be
reviewed. The data from samples for which the chain-of-custody or sample
identification cannot be verified will be rejected. The data for samples that were not
properly preserved will be qualified or rejected depending on the severity of the
deviation from the requirements of the SAP and QAPP. The criteria for rejecting
improperly preserved samples will be that the sample has been rendered unsuitable for
analysis. An example of this situation is preserving a water sample designated for
cyanide analysis with acid. If minor pH adjustments are required at the laboratory to
account for sample buffering affects, data qualification may be required. The criteria
for qualifying or rejecting data for samples that are received at the laboratory without
being properly preserved, but not rendered unsuitable for analysis, will be based on the
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sample holding time period evaluation criteria for unpreserved samples specified in the
National Functional Guidelines. Data qualification will be consistent with the action
specified in the National Functional Guidelines.

Field and laboratory data will be verified to ensure that the methods used to analyze the
samples were consistent with the requirements of this QAPP. Data generated from the
use of unapproved methods will be rejected. Acceptable departures from the methods,
LQM, and SOPs specified in this QAPP and the SAP include using an alternate field
meter of comparable capability if the specified meter becomes inoperable.

QC data will be reviewed to determine compliance with the acceptance criteria in
Section B.4 of this QAPP. QC data that do not meet the acceptance criteria will result
in sample data qualification. Significant departures from the QC acceptance criteria
may resuit in rejected data. Situations that result in data rejection include samples
analyzed beyond twice the technical holding time period, analyte relative response
factor less than 0.010 for GC/MS analyses, calibration internal standard recoveries less
than 10 percent for non-detected analytes quantitated with that intemmal standard,
surrogate standard recoveries less than 10 percent for non-detected analytes in that
sample, inorganic LCS analyte recoveries less than 50 percent if the analyte is not
detected in the associated samples, inorganic matrix spike analyte recoveries less than
30 percent if the analyte is not detected in the associated samples, organic matrix spike
compound recoveries less than 10 percent if the compound is not detected in the
MS/MSD sample, and organic LCS compound recoveries less than 10 percent if the
compound is not detected in the associated samples.

D.2 Validation and Verification Methods

Ficld data will be verified by reviewing field documentation and chain-of-custody
records. Data from direct-reading instruments used to measure pH, conductivity, ORP,
and DO will be internally verified by reviewing calibration and operating records. The
project laboratory will internally verify the laboratory data by reviewing and
documenting sample receipt, sample preparation, sample analysis (including internal
QC checks), data reduction and reporting. Any deviations from the acceptance criteria,
corrective actions taken, and data determined to be of limited usability

(i.c., laboratory-qualified data) will be noted in the case narrative of the laboratory

report.

Data validation will be conducted by ARCADIS consistent with the procedure
identified in Section D.1 of this QAPP. The data verification/validation procedure will
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identifv data as being acceptable, of limited usability (qualified as estimated), or
rejected. The conditions that result in data being qualified as estimated or rejected are
identified in Section D.1 of this QAPP. The results of the data verification/validation
will be provided in data validation memoranda that are provided to ARCADIS' Project
Manager and are included in Quality Assurance Management Reports.

Data determined to be unusable may require that corrective action to be taken.
Potential types of corrective action may include resampling by the field team or
reanalysis of samples by the laboratory. The corrective actions taken are dependent
upon the ability to mobilize the field team and whether the data are critical for project
DQOs 1o be achieved. Should ARCADIS' QA Officer identify a situation requiring
corrective action during data verification/validation, ARCADIS' Project Manager will
be responsible for approving the implementation of the corrective action.

D.3  Usability and Reconciliation with Data Quality Objectives

The overall usability of the data for the RI will be assessed by evaluating the PARCCS
of the data set to the measurement performance criteria in Section A.7 of this QAPP
using basic statistical quantities as applicable. The procedures and statistical formulas
to be used for these evaluations are presented in the following subsections.

D.3.1 Precision

Project precision will be evaluated by assessing the RPD data from field duplicate
samples. Analytical precision will be evaluated by assessing the RPD data from either
duplicate spiked sample analyses or duplicate sample analyses. The RPD between two
measurements is calculated using the following simplified formula;

o . IR =Ry |
RPD = *~—uw—"2"" X 100
R, +R,
where: Ry = value of first result
R, = value of second result

Overall precision for the sampling programs will be determined by calculating the
mean RP’D for all field duplicates in a given sampling program. This will provide an
evaluation of the overall variability attributable to the sampling procedure, sample
matrix, and laboratory procedures in each sampling program.
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The overall precision requirement will be the same as the PTOJCCt precision. It should Section: D, Page: 4 of 7

be noted that the RPD of two measurements can be very high when the data approach

the quantitation limit of an analysis. The calculation of the mean RPD will only

include the RPD values for field duplicate sample analyte data that are greater than or

equal to 5 times the quantitation limit for an analysis.

D.3.2 Accuracy/Bias

The data from method/preparation blank samples, equipment blank samples, trip blank
samples, surrogate spikes, MS/MSD samples, and LCSs will be used to determine
accuracy and potential bias of the sample data.

The data from method/preparation blank samples provide an indication of laboratory
contamination that may result in bias of sample data. Sample data associated with
method/preparation blank contamination will have been identified during the data
verification/validation process. Sample data associated with method/preparation blank
contamination are evaluated during data validation procedure to determine if analytes
detected in the samples and the associated method/preparation blanks are "real" or are
the result of laboratory contamination. The procedure for this evaluation involves
comparing the concentration of the analyte in the sample to the concentration in the
method/preparation blank taking into account adjustments for sample dilutions and
dry-weight reporting. In general, the sample data are qualified as not detected if the
sample concentration is less than five times (ten times for common laboratory
contaminants) the method/preparation blank concentration. Typically, the quantitation
limit for the affected analyte is elevated to the concentration detected in the sample.

The data from equipment blanks and trip blanks provide an indication of field and
transportation conditions that may result in bias of sample data. Sample data
associated with contaminated field and trip blank samples will have been identified
during the data verification/validation process. The evaluation procedure and
qualification of sample data associated with equipment blank and trip blank
contamination is performed in the same manner as the evaluation procedure for method
blank sample contamination, taking into account the difference in units for aqueous
equipment blank samples collected during soil sampling programs.

Surrogate spike recoveries provide information regarding the accuracy/bias of the
organic analyses on an individual sample basis. Surrogate compounds are not expected
to be found in the samples and are added to every sample prior to sample
preparation/purging. The percent recovery data provide an indication of the effect that
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the sample matrix may have on the preparation and analysis procedure. Sample data
exhibiting matrix effects will have been identified during the data
venfication/validation process.

Matrix spike sample data provide information regarding the accuracy/bias of the
analytical methods relative to the sample matrix. Matrix spike samples are field
samples that have been fortified with target analytes prior to sample preparation and
analysis. The percent recovery data provide an indication of the effect that the sample
matnx may have on the preparation and analysis procedure. Sample data exhibiting
matrix effects will have been identified during the data verification/validation process.

Analytical accuracy/bias will be determined by evaluating the percent recovery data of
LCSs. LCSs are artificial samples prepared in the laboratory using a blank matrix that
is fortified with analyes from a standard reference material that is independent of the
calibration standards. LCSs are prepared and analyzed in the same manner as the field
samples. The data from LCS analyses will provide an indication of the accuracy and
bias of the analytical method for each target analyte.

Percent recovery is calculated using the following formula:

%R = SSI;—[;SR X 100

where: SSR = Spiked Sample Result
SR = Sample Result or Background

SA = Spike Added

The percent recovery of LCSs samples are determined by dividing the measured value
by the true value and multiplying by 100.

Overall accuracy/bias for the sampling events will be determined by calculating the
percent of accuracy measurements that meet the measurement performance criteria
specified in Section A.7 of this QAPP. Overall accuracy will be considered acceptable
if’ the surrogate percent recoveries are met for at least 75 percent of the samples and the
LCS perzent recoveries are met for all the samples and the MS/MSD percent
recoveries are met for at least 75 percent of the samples.
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Representativeness of the samples will be assessed by reviewing the results of field
audits and the data from field duplicate samples. Overall sample representativeness
will be determined by calculating the percent of field duplicate sample data that
achieved the RPD criteria specified in Section A.7 of this QAPP. Overall sample
representativeness will be considered acceptable if the results of field audits indicate
that the approve sampling methods or alternate acceptable sampling methods were
used to collect the samples and the field duplicate RPD data are acceptable for at least
75 percent of the samples.

D.3.4 Completeness

Completeness will be assessed by comparing the number of valid (usable) sample
results 1o the total possible number of results within a specific sample matrix and/or
analysis. Percent completeness will be calculated using the following formula:

% Compl _ Number of Valid (usable) measurements
o Completeness = Number of Measurements Planned

X 100

Overall completeness will be assessed by calculating the mean percent completeness
for the entire set of data obtained for each sampling program. The overall
completeness for the RI will be calculated when all sampling and analysis is

concluded. Overall completeness will be considered acceptable if at least 90 percent of

the data are determined to be valid.

D.3.5 Comparability

The comparability of data sets will be evaluated by reviewing the sampling and
analysis methods used to generate the data for each data set. Project comparability will
be determined to be acceptable if the sampling and analysis methods specified in this
QAPP and any approved QAPP revisions or amendments are used for generating the

groundwater data.
D.3.6 Sansitivity and Quantitation Limits
The quantitation limits for the sample data will be reviewed to ensure that the

sensitivity of the analyses was sufficient to achieve appropriate objectives. The
method/preparation blank sample data and LCSs percent recovery data will be
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reviewed to assess compliance with the measurement performance criteria specified in
Sectior A.7 of this QAPP.

Overall sensitivity will be assessed by comparing the sensitivity for each monitoring
program to the detectability requirements for the analyses. Overall sensitivity will be
considered acceptable if quantitation limits for the samples are less than the applicable
evaluation critenia. Laboratory reporting limits and method detection limits are
provided in Table C-2 and Attachment C-1.

It should be noted that quantitation limits may be elevated as a result of high
concentrations of target compounds, non-target compounds, and matrix interferences
(collectively known as sample matrix effects). In these cases, the sensitivity of the
analyses will be evaluated on an individual sample basis relative to the applicable
evaluation criteria. The need to investigate the use of alternate analytical methods may
be required if the sensitivity of the analytical methods identified in this QAPP cannot
achieve the evaluation criteria because of sample matrix effects.

D.3.7 Data Limitations and Actions

Data use limitations will be identified in data quality assessment reports. Data that do
not meet the measurement performance criteria specified in this QAPP will be
identified and the impact on the project quality objectives will be assessed and
discussed in these reports. Specific actions for data that do not meet the measurement
performance criteria depends on the use of the data, and may require that additional
samples be collected or the use of the data be restricted.

Data quality assessment reports will be prepared at the conclusion of each sampling
event. Determination of the overall data quality for a specific sampling program will
be conducted at the completion of the program. Data quality assessment reports will
be included with the project reports identified in the RI/FS Work Plan.
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Table C-1. Rationale for Sampling Locations
Lake Czlumet Cluster Site, Chicago, Illinois

Category

ID Numbers

Rationale

First Tra1sect

Second Transect

Third Transect

South-Southeastern Site

Boundary

Cff-Site

Tast Trench

Notes:

LCO7, PO2, and LC14

LCO7, LC10, and LC15

LCO7, LC16, and LCO4

LC18, LC19, LC20, and LC21

LC17

LCTO1

Samples will be collected during one sampling event

G:\AprojectiCalumet ClusterC1001286.000-\CI001266.0004\EPA Revised Draft RIFS Work Plan\Complete QAPP\App C QAPP Tables c-1 to ¢-6_REVi.xIs

Groundwater samples to assess potential northeasterly
groundwater flow direction

Groundwater samples to assess potential westerly
groundwater flow direction

Groundwater samples to assess potential southeasterly
groundwater flow direction

Groundwater samples to assess groundwater along
south-southeastern boundary

Groundwater sample to upgradiant groundwater
quality

Groundwater sample from test trench to assess
groundwater at interface of Site and Marsh
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Table C-2. Summary of Sampling and Analysis Program
Lake Calumet Cluster Site, Chicago, lllinois
. Field Number of Number of Number of Number of Number of Matrix Total

Matrix Parameters Laboratory Parameter Samples Equip. Blanks_ Trip Blanks Duplicates MS/MSD Samples

Groundwater Sampling ¥

Water (onsite: Temperature, pH, cor ductivity, DO, vOCs, light gases ©, inorganic 1 1 1 1 1 15
ORP parameters ¢

Water (offsite) Temperature, pH, corductivity, DO, vOCs, light gases ©, inorganic 1 1 2
ORP parameters @

Notes:

() The on-Site and off-Site groundwater samples will collected during one event

(b) Includes open test trenck sample

(c) Light gases include methana, ethene, ethane

(d) incrganic parameters inc ude nitrate, total and dissolved iron, sulfate, sulfide, ammonium, TSS, and total TAL metals

(e) One trip blank will be submitted for each cooler submitted. The number of trip blanks listed is estimated based on sampling experience.

Field Blanks are one per sampling event or zvery twerty or fewer samples collected.

Trip Blanks ara ona per sampling event or each cacler containing sample media for analysis of aqueous VOCs.

MS/MSD are one per sampling event or every twenty or fewer sampies collected.
Duplicates are one per sampl ng event or eery ten or fewer samples collected.

Light gases Methane, ethene, ethane

Inorganic parameters Nit-ate, total and dissolved iron, sulfate, sulfide, ammonium, TSS, and total TAL metals
MS/MSD Matrix Spike/Matrix Spike Cuplicate

TAL Target Analyte List

TCL Target Compound List

TSS Total Suspended Solids
voC Volatile Organic “ompounc
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#:4' Quantitation Limits for Groundwater and Surface Water Samples, Lake Calumet Cluster Site, Chciago, lllinois.

., Method . -
Accuracy Precision Detection Limit Reporting Limit Project Action Limit?
0,
(% Recovery) | (%RPD) (ug/L) (ug/L)

PARAMETER METHOD (ug/l)

TCI. Volatiles in Water

Acetone 8260(5030)low level) 32-174 <=52 12 25 10
Benz:ne (MS) 8260(5030)low Jevel) 62-135 <=37 0.1 1 10
Bromr odichloromethar e 8263(5030)low level) 65-125 <=28 0.14 1 10
Bromoform 8260(5030)low level) 52-148 <=3) 0.24 1 10
Bromomethane 8260(5030)low level) 40-141 <=32 0.44 1 10
2-Butanons (MEK) 8260(5030 (low level) 42-167 <=31 5.5 10 10
Carbon disulfide 8260(5030(low level) 28-152 <=23 0.35 1 10
Carbon tetrachioride 8260(5030Klow level) 57-128 <=38 0.09 1 10
Chlorobenzene (MS) 8260(5030)(low level) 72-127 <=22 0.09 1 10
Chloroethane 8260(5030)(low level) 47-148 <=34 0.22 1 10
Chioroform 8260(5030)(low level) 62-130 <=20 0.14 1 10
Chloromethane 8260(5030)(low level) 34-145 <=44 0.3 ) 10
Dibromochloromethane 8260(5030)(low level) 68-126 <=31 0.17 1 10
1,2-Dibromoethane 260(5030)(low level) 45-137 <=40 0.13 1 10
1,1-Dichloroethane 8260(5030)(low level} 51-140 <=47 0.38 1 10
| 1.2-Dichloroethane 8260(5030){low level) 65-13) <=23 0.46 1 10
‘cis-l,.!-Dichlomelhene 8260(5030)(low level) 50-128 <=28 0.51 i 10
trans-1,2-Dichloroethene 8260(5030)low level) 43-136 <=22 0.19 1 10
i1,1-Dichloroethene 8260(5030)low level) 46-147 <=30 0.19 1 10
:1,2-D chloropropane 8260(5030)(low level) 67-128 <=24 0.09 1 10
cis-1..:-Dichloroproper e 8260(5030)(low level) 66-125 <=21 0.17 1 10
trans- {,3-Dichloropropene 8260(5030)(low level) 49-136 <=24 0.49 1 10
Ethyltenzene 8260(5030)low level) 74-122 <=18 0.11 1 10
2-Hexanone 8260(5030)low level) 48-155 <=36 1.5 10 10
Methyiene chloride 8260(5030)low level) 47-140 <=50 0.25 5 10
4-Methyl-2-pentanone {MIBK) 8260(5030)low level) 50-150 <=42 0.59 10 10
Styrene 8260(5030)low level) 66-130 <=28 0.16 1 10
1,1,2.!-Temachloraethane 260(5030) low level) 67-133 <=22 0.13 ! 10
Tetrachloroethene 260(5030)low level) 60-148 <=24 0.38 1 10
Toluene (MS) 8260(5030) low level) 68-131 <=33 0.28 1 10
1,1,1-Trichloroethane 8260(5030)low ievel) 69-120 <=27 0.14 1 10
1,1,2-Trichloroethane 8260(5030) low level) 63-133 <=2] 0.15 1 10
Trichl sroethene(MS) 8260(5030)low level) 56-143 <=35 0.17 1 10
Vinyl -hloride 8260(5030)low level) 43-142 <=21 0.28 2 10
Xvlenes (total) 8260:5030) (low level) 73-135 <=26 0.31 2 10
Surrogate

Toluene-d8 8260{5030) low level) 77-122 NA NA NA NA
p-Bromofluorobenzene 8260{5030) low level) 74-126 NA NA NA NA
Dibromofluoromethane 8260{5030)low level) 70-130 NA NA NA NA
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Table C-1. Targzted Quantitation Limits for Groundwater and Surface Water Samples, Lake Calumet Cluster Site, Chciago, lllinois.

. Method . P
Accuracy Precision Detection Limit Reporting Limit Project Action Limit"”
(% Recovery) [ (%RPD) L (ug/L) (ug/L)
PARAMETER METHOD (/L)
Dissolved Gases in Water
Methane RSK175/STL SOP 75-125 <=30 0.04 0.19 NA
Ethar ¢ RSK175/STL SOP 75-125 <=30 0.05 0.35 NA
Ethere RSK175/STL SOP 75-125 <=30 0.051 0.33 NA
Inorganic Parameters in Water
Amimonia ias N) 350.1/4500-NH3-H 85-115 <=30 0.015 0.03 NA
Iron (1CP) 6010(3005/3010) 75-125 <=20 18 50 100
Nitraie (as N) 300.0/9056 90-110 <=30 0.009 0.1 NA
Sulfae 300.0/9056 90-110 <=30 0.08} 1 NA
|Sulfide 376.1 (undistilled) 75-125 <=30 0.4 1 NA
Total Suspended Solid; 160.2 80-120 <=25 NA 5 NA
TAL Metals in W ater
Alurr inum (ICP) 6010(3005/3010) 75-125 <=20 27 200 200
Antirtony /ICP) 6010(3005/3010) 75-125 <=20 5 20 60
Arsenic (ICP} 6010(3005/3010) 75-125 <=20 3.2 10 15
Barium (ICP) 6010(3005/3010) 70-130 <=20 1.2 10 200
Beryllium (ICP) 6010(3005/3010) 75-125 <=20 0.54 4 5
Cadmium (ICP) 6010(3005/3010) 75-125 <=20 0.7 5 5
Calcium (ICP) 6010(3005/3010) 75-125 <=20 44 500 5000
Chromium (ICP) 6010(3005/3010) 75-125 <=20 1.7 10 10
Coba t (ICP) 6010(3005/3010) 75-125 <=20 1.4 10 50
Copp:r (ICP) 6010(3005/3010) 75-125 <=20 0.9 20 25
Iron (ICP) 6010{3005/3010) 75-125 <=20 18 50 100
Lead (ICP) 6010(3005/3010 75-125 <=20 1.5 5 10
Magmesium (ICP) 6010(3005/3010) 75-125 <=20 110 500 5000
Mangp (ICP) 6010(3005/3010) 75-125 <=20 1.4 10 15
Merciry (CVAA) 7470 80-120 <=20 0.072 0.2 0.2
Nickel (ICP) 6010(3005/3010) 75-125 <=20 4.7 40 40
P, ium (ICP) 6010(3005/3010) 75-125 <=20 190 1000 5000
Selenium (ICP) 65010(3005/3010) 75-125 <=20 4.2 10 35
Silver (ICP) 6010(3005/3010) 75-125 <=20 1.9 10 10
Sodium (ICP) 6010(3005/3010) 75-125 <=20 310 500 5000
Thali um (ICP) 6010(3005/3010) 75-125 <=20 4.9 10 25
Vana lium (ICP} 6010(3005/3010) 75-125 <=20 2.2 10 50
Zinc ICP) 6010(3005/3010) 75-125 <=20 59 20 60
Note:.:
(O]
Project action limits will be determined after the dial investigation and baseline risk activities have been completed. Preliminary project action limits
are listed. Source: U.S. EPA SAS/CLP Semivolatile Target Compound List and Corresponding Contract Required Quantitation Limits, OLMO04.2
%RP D Relative Percent Difference
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Table C-4. Sample Containers, Preservatives, and Holding Time Requirements
Lake Calumet Cluster Site, Chicago, lllinois

Maximum
Container Preservative Holding Time
Groundwater Analysis
Volatiles 3 x 40 mL Glass 0.3-mL, 1:1 hydrochloric acid, cool to 4°C 14 Days
Light Gases
Methane 3 x 40 mL Glass Cool to 4°C 14 Days
Ethene 3 x40 mL Glass Cool to 4°C 15 Days
Ethane 3 x 40 mL Glass Cool to 4°C 16 Days
Inorganic Parameters
Nitrate 120 mL Plastic Cool to 4°C 2 Days
Total Iron 500 mL Plastic 2mL 1:1 nitric acid, cool to 4°C 6 Months
Dissolved Iron (field filtered) 500 mL Plastic 2mL 1:1 nitric acid, cool to 4°C 6 Months
Sulfate 120 mL Piastic Cool to 4°C 28 Days
Sulfide 500 mL Plastic 2mL 2N zinc acetate, cool to 4°C 7 Days
Ammonium 125 mL Plastic Sulfric acid, cool to 4°C 28 Days
Total Dissolved Solids 500 mL Plastic Cool to 4°C 7 Days
Total TAL Metals 500 mL Plastic 2-mL, 1:1 nitric acid, cool to 4°C 6 Months
Notes:

(1) Vials must be weighed bv the project laboratory prior to sampling.
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Teble C-5. Summary of Analytical Methods
Lake Calumet Cluster Site, Chicago, lllinois

Page 1 of 1

Parameter Method
Groundvvater
VOCs SW-846 5030A/82608B
Methane RSK SOP 175
Ethane RSK-175
Ethene RSK-175
Nitrate EPA 300.0
Total fron EPA 200.7
Dicsolved Iron (field filtered) EPA 200.7
Su fate EPA 300.0
Sulfide EPA 376.1
Ammonia-nitrogen EPA 350.1
160.2

Total Suspended Solids
Metals (Total)

Field Parameters

pH

Ternperature

Conductivity

Oxidation-Reduction Potential (ORP)
Dissolved Oxygen (DO)

SW-846 6010B/7470A

pH meter
Temperature meter
Conductivity meter

ORP meter

DO meter

“ne '
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Table C-6.

Routine Preventative Maintenance Procedures and Schedules
ILake Calumet Cluster Site, Chicago, Illinois.

LABORATORY EQUIPMENT PREVENTIVE MAINTENANCE SCHEDULE

EQUIPMENT ITEM Service Interval SERVICE LEVEL
D |w|nﬂ£ ISAI A | AN

ICAP

Fump T ibing X Change.

Mebulizer X | Clean.
 Filters X Inspect monthly, clean or replace as needed.
. Spray Chamber X | Clean.

Quartz Torch X | Clean and realign.

[-Shaped Mirrors X Inspect monthly, clean or replace as needed.

SMITH-HIEFTJE FURNACE AA SPECTROPHOTOMETER

Sapphire Window X Remove and clean.

Flow Rae X Check.

Graphite Tube X | Replace.

Quartz Windows X Clean.

Contact Rings and Plates X Clean daily, replace if worn.

Filters X Inspect monthly, clean or replace as needed.

ZEEMAN FURNACE AA SPECTROPHOTOMETER

Sampler syringe X Check for air daily, flush syringe as needed.

G-aphite Tubes X Inspect daily, replace as needed.

G-aphite Electrodes X Inspect quarterly, replace if wom.

Quartz Windows X Remove and clean.
| LEEMAN PS200 MERCURY ANALYZER AND AUTOSAMPLER
I Pump Tubing X Inspect daily, replace as needed.

Standard Cup X Inspect daily, replace as needed.
: Drying Tube X Repack daily at a minimum.
5[{ Mixing Coil X Inspect weekly, clean or replace as needed.
[ Sample Probe X Inspect monthly, clean or replace as needed.
it Mercury Lamp X | Clean or replace.

LEEMAN AP200 PREP STATION

Autosampler X Clean and oil rails.

Tubing X Inspect semi-annually, replace as needed.

Bcttle Caps X Inspect quarterly, replace as needed.
"Dispenser X Inspect semi-annually, replace as needed.

Water Bath X Clean.
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Page 2 of 6

Table C-6. Routine Preventative Maintenance Procedures and Schedules
Lake Calumet Cluster Site, Chicago, lllinois.

LABORATORY EQUIPMENT PREVENTIVE MAINTENANCE SCHEDULE

EQUIPMENT ITEM

Service Interval

DfW[MIQTSA]A|AN

SERVICE LEVEL

|| CEM MDS 2100 MICROWAVE

1 Pressure Control System X

Flush.

Cavity and exhaust

Clean.

Door

Inspect seals and locks.

CONTINUUM FURNACE AA SPECTROPHOTOMETER

Quartz Windows X Remove and clean.
Graphite Tubes X Inspect daily, replace as needed.
Contact Rings X Clean daily and replace if worn.
i Filters X Inspect monthly, clean or replace as needed.
‘D2 Arc Lamp X | Adjust or replace.
| TURBIDIMETER X Standardize against formazin.
CONDUCTIVITY METER X | Replatinize cell when 1 umho/cm range exceeds
90-100%, and when erratic readings cannot be
corrected.
pH METER X | Clean or replace probe.
TOX ANALYZER
! Pyrolysis Tube X | Clean or replace.
Electrodes X | Clean.
Electrolytes X Replace.
" ION CHROMATOGRAPH
Separator Column X Clean.
Guard Column X Clean.
Pump Pistons X Inspect.
Cenductivity Cell X Clean.
AUTOANALYZER (TRAACS/LACHAT)
Pump Platen X | Replace.
Pump Tubes X | Replace.
Flow Cell X | Inspect and clean.
BLOCK DIGESTOR X Check calibration.
CUVIVIS X Check for wavelength verification.
SPECTROPHOTOMETER
i ION SELECTIVE ELECTRODE X | Polish electrode.
BOMB CALORIMETER X | Replace seals.
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Page 3 of 6

Table C-6. Routine Preventative Maintenance Procedures and Schedules
Lake Calumet Cluster Site, Chicago, IHlinois.

LABORATORY EQUIPMENT PREVENTIVE MAINTENANCE SCHEDULE

EQUIPMENT ITEM Service Interval SERVICE LEVEL
p|wim[Q[sa|a]an
AUTOCLAVE
Pressure Verification X Check and document; replace gauge or seals as
needed.
Drain Autoclave X Visually inspect for leaks and signs of degradation.
t Temperature Verification X Check with autoclave thermometer; document,
replace thermometer as needed.
Clzaning X Wash with soapy water; visually inspect for leaks
and degradation.
Times X Check with stop-watch; replace as needed.
Seals X | Visually inspect and replace as needed.
i TOC ANALYZER
Catalyst X | Replace.
Meters (Internal) X Check against internal flow meter.
Detector Windows X Check and clean.
Humidifiers X | Fill levels.
Syringe X Perform zero point calibration.
GAS CHROMATOGRAPH - SEMIVOLATILES
Autosampler System X | Syringe and tubing cleaned.
Needles and tubing replace.
Septa X Replace as needed.
Column/Injector X | Change sleeve and cut front of guard column.
Replace as needed.
Gas Cylinder X Inspect daily, change when pressure reads <500
psi.
Hydrocarton/Moisture Trap X | Replace.
GAS CHROMATOGRAPH - MASS SPEC SEMIVOLATILES ,
Column/Irjector X | Change sleeve and cut front of column.
Septum X Replace as needed.
Gas; Cylinder X Inspect daily, change when pressure reads <500
psi.
Hydrocarbon/Moisture Trap X | Replace.
Splitless Cisc X | Replace.
Aurosampier X | Syringe and tubing cleaned. Needles and tubing
replaced.
' Rough Pumnp X | Oil changed by HP service.
' Mass Spectrometer X | Clean.
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Tahle C-6.

Routine Preventative Maintenance Procedures and Schedules
Lalke Calumet Cluster Site, Chicago, Illinois.

LABORATORY EQUIPMENT PREVENTIVE MAINTENANCE SCHEDULE

| HydrocarbcivMoisture Trap

EQUIPMENT ITEM Service Interval SERVICE LEVEL
D|W|M|Q|[sa| A |AN
Tape Head X | Clean.
Tape Drive X | Clean.
GAS CHROMATOGRAPH - VOLATILES
Column X | Replace.
Sepum X | Replace as needed.
Gas Cylinder X Inspect daily, change when pressure reads <500 psi.
HydrocarbonMoisture Trap X | Replace.
GAS CHROMATOGRAPH - MASS SPEC VOLATILES
Colunmn X | Replace.
Gas Cylinder X Inspect daily, change when pressure reads <500 psi.
Hydrocarbon/Moisture Trap X | Replace.
Rough Pump X | Oil change by HP service.
Gas Manifold X Inspect daily, change when pressure reads <500 psi.
Tape Head X | Ciean.
Tape Drive X | Clean.
GAS CHROMATOGRAPH - SCREENING FOR VOLATILES
Autosampler X | Syringe and tubing cleaned.
Needles and tubing replaced.
Septa X Replace as needed.
Column X | Replace.
| Gas Cylinder X Inspect daily, change when pressure reads <500 psi.
| Hydrocarban/Moisture Trap X | Replace.
GAS CHROMATOGRAPH - DAI
Autosampler X | Syringe and tubing cleaned.
Needles and tubing replaced.
Column X | Replace.
i| Septa X Replace as needed.
? Gas Cylind:r X Inspect daily, change when pressure reads <500 psi.
Hydrocarbon/Moisture Trap X | Replace.
1 GAS CHROMATOGRAPH - MASS SPEC AIR ANALYSIS
TTDC Detector
Gas Cylinder X Inspect daily, change when pressure reads <500 psi.
X | Replace.
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Table C-6. Routine Preventative Maintenance Procedures and Schedules
Lake Calumet Cluster Site, Chicago, Illinois.
LABORATORY EQUIPMENT PREVENTIVE MAINTENANCE SCHEDULE
EQUIPMENT ITEM Service Interval SERVICE LEVEL
Wi M| Q|sAa| A | AN
Filament X Checked for proper temperature when analysis
required.
I Injector Loop X | X Change daily for analysis of atmospheric gases.
Change weekly for analysis of non-atmospheric
gases.
Colunmn X | Replace.
Mass Spac
Cryo-column X Inspect for breaks.
Septa X Replace as needed.
Column X | Replace.
Rough Pump X ] Oil change by HP service representative.
. Mass Spectrometer X { Clean.
PURGE AND TRAP
U Sorbent Trap X | Change.
Purge Flow X Inspect semi-annually. Adjust as needed.
HPLC SYSTEMS
Pumps X Pressure check daily, change guard column as
needed. Visual leak check daily.
Pump Seals X Inspect seals quarterly, replace as needed.
Column X Pressure check. Visual leak check.
Detector Fittings X Visual leak check.
| Detector Optics X Remove and inspect filter quarterly, clean or
replace as needed.
il Autosampler X Check seal pack for leaks.
ZYMARK EXTRACT CONCENTRATOR
Bath X Change water and scrub bath; dust outside.
Temperature Verification X Verify bath temperature and adjust.
Sensor D agnostic Test X Check each position and adjust.
TENNELEC LB5100
Sample Change X Inspect moving parts quarterly, lubricate as
needed.
Dctector X Inspect for proper operation and response.
Serviced by manufacturer only.
| Detector gas X Inspect monthly, change tank when pressure
| reads <500 psi. Allow new tanks to dissipate
. radon for two weeks before use.
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Table C-6. Routine Preventative Maintenance Procedures and Schedules
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